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THIS REPORT HAS BEEN PREPARED FOR THE U. S. AIR FORCE BY

WATER AND AIR RESEARCH, INC. FOR THE PURPOSE OF AIDING

IN THE IMPLEMENTATION OF THE AIR FORCE INSTALLATION

RESTORATION PROGRAM. IT IS NOT AN ENDORSEMENT OF ANY

PRODUCT. EXCEPT WHERE SPECIFICALLY NOTED OTHERWISE,

THE VIEWS EXPRESSED HEREIN ARE THOSE OF THE CONTRACTOR

AND DO NOT NECESSARILY REFLECT THE OFFICIAL VIEWS OF

THE PUBLISHING AGENCY, THE UNITED STATES AIR FORCE OR

THE DEPARTMENT OF DEFENSE.
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ZOne 4

Contamination of shallow groundwater within Zone 4 (Landfill No. I and

the JP-4 Spill site) is indicated by the presence of TOX, phenolics, and

cyanides in nearly all monitoring wells. Samples from well LFl-3 had

high concentrations of purgeable organics and oil and grease. An

estimated 2.3 feet of fuel was present in well LFI-3 prior :o initial

sampling. Cyanide concentrations in samples from wells LFI-I and LF1-4

exceed the EPA ambient criterion of 200 ug/l. Results of metals analyses

indicated no significant contamination due to cadmium, chromium, copper,

lead, nickel, or zinc.

Zone 5

Contamination in shallow groundwater and surface water in Zone 5

(Landfill No. 2 and Fire Training Area No. 1) is indicated by the

presence of TOX, purgeable organics, and phenolics in nearly all water

samples. Concentrations of specific purgeable organic compounds exceeded

EPA ambient water quality criteria in some instances. Cyanide was

detected (25 ug/l) in only one sample. Results of metals analyses

indicated no significant contamination due to cadmium, chromium, copper,

lead, nickel, or zinc.

Zone 6

Zone 6 (Hazardous Waste Burial Site) is probably not a significant threat

to human health or the environment. Only a small quantity of wastes was

disposed of at Zone 6, and according to the Phase I report, all wastes

buried at Zone 6 were encapsulated in concrete before burial. No

existing water supply wells on Robins AFB are downgradient of the site.

Water Supply Wells WS-3, WS-6, and WS-8

Total phenolics data for water supply wells WS-3, WS-6, and WS-8 may

exceed EPA water quality criteria for specific phenolic compounds.

Solvent scans were positive for wells WS-3 and WS-8 in March 1984.

S-11
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significant is the determination that contaminants at the Sludge Lagoon

and at the downgradient edge of Landfill No. 4 have migrated deeper into

the aquifer against an upward hydraulic gradient. Data for wells on

Hannah Road indicate lower levels of contamination on the basis of

analyses for TOX and phenolics.

Zone 2

Groundwater and soils samples from Zone 2 (DDT Spill site) were

contaminated by pesticides. Groundwater in the perched water table

beneath the site was contaminated by low concentrations of pesticides;

however, it is probable that the low concentrations of pesticides in

groundwater would be attenuated by soils materials before reaching the

closest downgradient water supply well (WS-5), which is approximately

0.5 miles east of the site. Therefore, Zone 2 poses no practical threat

to potable water supplies. Soils in the drainage ditch near the site

contained very high concentrations of dichlorodiphenyltrichloroethane

(DDT) and chlordane. This drainage ditch leads to a drainage way which

flows into Duck Lake which is stocked with catfish for recreational

fishing.

Zone 3

The water-table aquifer at Zone 3 (Fire Protection Training Area No. 2)

is highly contaminated; petroleum products, organic solvents, and lead

are the primary contaminants. An oil layer (1.3 feet) was present on the

water surface in the shallow well before the December sampling.

Groundwater from the next lower (confined) aquifer showed no

contamination from oil, solvents, or lead, but it did have a TOX

concentration of 70 micrograms of chloride per liter (ug Cl-/). The

water supply well (WS-12) at the site showed possible contamination by

TOX and phenolics. It should be emphasized that WS-12 is used to supply

water to Luna Lake and is not used as a source of potable water.

S-10
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Table S-I. Priority Ranking of Potential Contamination Sources at
Robins AFB, Georgia as Given in the Phase I--Records Search

Date of Overall
Operation HARM

Rank* Site Name or Occurrence Score

It Sludge Lagoon 1963-1978 77
2t Landfill No. 4 1965-1978 73
3t DDT Spill (1979) 1979 70
41 Fire Protection Training mid 1950s- 64

Area No. 2 mid 1960s
5t Landfill No. 1 1943-1951 59
61 Landfill No. 2 1951-1953 58
7 JP-4 Spill (1965) 1965 57
81 Hazardous Waste Burial Site 1976, 1977 54
9, Fire Protection Training 1943-mid 1950s 52

Area No. 1
10 Laboratory Chemical early 1960s 52

Disposal Site
11 Landfill No. 3 1964 47
12 Fire Protection Training mid 1960s-1969 45

Area No. 3
13 Low Level Radioactive Waste 1940s-1950s 31

(Solid) Burial Site

*This ranking was performed according to the Hazardous Assessment Rating

Methodology (HARM).
,Phase II, Stage I Study Sites.

Source: Schroeder et al., 1982.
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%SUMMARY AR
Phase II, Stage I Installation Restoration Program (IRP) *r sites at

Robins Air Force Base (AFB) included three landfills, two fire training

areas, one industrial waste sludge lagoon, one DDT spill site, one

hazardous waste burial site, one JP-4 spill site, i.e., nine of the

13 sites identified by the Phase I study (geiTable S-I and Figure S-I).

Since several of the sites were colocated. the IRP study sites were

redefined as six zones (Table S-2, Figure S-2), consequently four zones

include pairs of sites. Water supply wells WS-3, WS-6, and WS-8 were

included in the Phase II, Stage I study as a means of checking deeper

groundwater quality.

The sampling and analysis plan (Table S-3) for the Robins AFB Phase II,

Stage I study was based upon the suspected wastes reported for each zone

(summarized in Table S-2). Implementation of the sampling and analysis

plan involved installation of 25 new monitor wells. Pit casings were

used to seal zones of contamination if wells penetrated an underlying

confining bed. Sample collection (groundwater, surface water, leachate,

sediment, and soil) followed the well installation phase of the work.

Chemical analyses included pH, specific conductance, total organic

halides (TOX), dissolved total organic carbon (DOC), purgeable organics,

pesticides, polychlorinated biphenyls (PCB), total phenolics, cyanide,

heavy metals, oil and grease, and organic priority pollutants according

to the schedule shown in Table S-3. These analyses detected significant

or potentially significant contamination in Zones I through 5

(Table 5-4).

Zone I

Analyses of samples from Zone I (Landfill No. 4 and the Sludge Lagoon)

confirm contamination of groundwater, surface water, and sediment by

organic solvents and cyanide. Nonspecific analyses for specific conduct-

ance, phenolics, DOC, and TOX support this conclusion. Groundwater

contamination is highest in the vicinity of the Sludge Lagoon. Most
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Consideration of the analytical results dictated recommendations

(Table S-3) to better define both the extent of contamination and the

chemical constituents contributing to contamination. Although

recommendations for mitigative measures are beyond the scope of the

Phase II, Stage 1 study, it was recommended that Zones I through 5 be

evaluated in future studies which address the need for mitigation.
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1.0 INTRODUCTION

1.1 INSTALLATION RESTORATION PROGRAM BACKGROUND

The U.S. Air Force (USAF), due to its primary mission, has long been

engaged in a wide variety of operations dealing with toxic and hazardous

materials. Federal, state, and local governments have developed strict

regulations to require that disposers of hazardous waste identify the

locations and contents of disposal sites and take action to eliminate the

hazards in an environmentally responsible manner. The primary federal

legislation governing disposal of hazardous waste is the Resource

Conservation and Recovery Act (RCRA) of 1976, as amended. Under

Section 6003 of RCRA, federal agencies are directed to assist EPA, and

under Section 3012 state agencies are required to inventory past disposal

sites and make the information available to requesting agencies. To

assure compliance with hazardous waste regulations, DOD developed the

Installation Restoration Program (IRP). The current DOD IRP policy is

contained in Defense Environmental Quality Program Policy Memorandum

(DEOPPM) 81-5, dated 11 December 1981 and implemented by USAF message

dated 21 January 1982. The IRP is the basis for response actions on USAF

installations under the provisions of the Comprehensive Environmental

Response, Compensation, and Liability Act (CERCLA) of 1980, as clarified

by Executive Order 12316.

The IRP is implemented in four phases. Phase I, Initial Assessment/

Records Search, is designed to identify possible hazardous waste contami-

nated sites and potential problems that may result in contaminant migra-

tion from the installation. The Phase I report, completed for Robins AFB

in April 1982 (Schroeder et al., 1982), reviews the history of base

operations and waste disposal practices, the geological and hydrogeologi-

cal conditions which may affect contaminant migration, and the ecological

setting. All hazardous waste disposal sites identified in the Phase I

report are ranked on the basis of a standard evaluation system [Hazardous

Assessment Rating Methodology (HARM)], which is applied to all

installation record searches (Table I, Figure 1).
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Table 1. Priority Ranking of Potential Contamination Sources at
Robins AFB, Georgia as Given in the Phase 1--Records Search

Date of Overall

Operation HARM

Rank* Site Name or Occurrence Score

It Sludge Lagoon 1963-1978 77
2t Landfill No. 4 1965-1978 73
31 DDT Spill (1979) 1979 70
4t Fire Protection Training mid 1950s- 64

Area No. 2 mid 1960s

51 Landfill No. 1 1943-1951 59
6t Landfill No. 2 1951-1953 58
71 JP-4 Spill (1965) 1965 57
8t Hazardous Waste Burial Site 1976, 1977 54
9, Fire Protection Training 1943-mid 1950s 52

Area No. I
10 Laboratory Chemical early 1960s 52

Disposal Site
11 Landfill No. 3 1964 47
12 Fire Protection Training mid 1960s-1969 45

Area No. 3
13 Low Level Radioactive Waste 1940s-1950s 31

(Solid) Burial Site

*This ranking was performed according to the Hazardous Assessment Rating

Methodology (HARM).
tPhase II, Stage 1 Study Sites.

Source: Schroeder et al., 1982.
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Phase II, Confirmation and Quantification, is designed to confirm the

presence and quantify the extent of contamination caused by migration of

hazardous materials from present or abandoned waste disposal sites with

HARM rankings indicative of significant environmental contamination.

Phase II IRP studies are implemented in stages. The Phase I presurvey

was completed for Robins AFB in October 1982 (WAR, 1982) and consists of

work plan development and costing of hydrogeological and chemical inves-

tigations. Phase 11, Stage I described in this report, consists of field

surveys, environmental sampling and analyses, data reduction and inter-

pretation, and development of recommendations for additional monitoring

and/or future evaluations to address mitigating measures. Phase II,

Stage 2, if necessary, provides additional monitoring data upon which

design of mitigative actions are based. In Phase III, Technology Base

Development, appropriate technology is selected and the engineering

design of corrective action options selected for implementation by the

USAF is completed. Phase IV, Operations/Remedial Action, involves

construction, operation, and maintenance of the corrective action option

designed under Phase Ill.

WAR is currently under contract with the USAF to provide geotechnical,

field sampling, analytical, and engineering expertise in the implementa-

tion of Phase II surveys at selected USAF facilities. WAR's contract,

number P33615-81-D-4007, has been in effect since July 20, 1981. On

September 29, 1982, Delivery Order 0005 was issued under WAR's co'itract

to initiate the Phase I presurvey at Robins AFB. This action was based

on results of the Robins AFB Phase I survey and HARM rankings of the

sites investigated. Based on findings of the Phase I records search and

Phase II presurvey, a scope of work was developed for the Robins AFB

Phase II, Stage I survey. Delivery Order 0010 was issued to WAR on

August 16, 1983 to initiate this work.

1.2 FACILITY HISTORY

Construction of Robins AFB began in 1941 on 3,000 acres donated by the

City of Macon and Bibb County, Georgia. Subsequent land acquisitions

1-4
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increased the size of the base to its present 8,855 acres (Figures 2

and 3).

During World War 11, Robins AFB served as a training center and as a

maintenance and repair depot. The USAF dropped training operations at

Robins AFB after the war ended. Since that time, the base has been host

organization for the Headquarters of the Fourteenth Air Force (1949 to

1960) and the Nineteenth Bombardment Wing (1958 to present).

1.3 STUDY AREA DESCRIPTIONS

Phase II, Stage 1 IRP study sites at Robins AFB included three landfills,

two fire training areas, one industrial waste sludge lagoon, one DDT

spill site, one hazardous waste burial site, and one JP-4 spill site.

Since several of the sites were colocated, the IRP study sites were

redefined as six zones (Table 2, Figure 4); four zones include pairs of

sites. Water supply wells WS-3, WS-6, and WS-8 were included in the

Phase II, Stage 1 study as a means of checking deeper groundwater

quality.

1.3.1 Zone 1, Landfill No. 4 and Sludge Lagoon

Landfill No. 4 occupies an area of approximately 40 to 45 acres

[Schroeder et al., 1982; Law Engineering Testing Company (LETCO), 19801

in the swamp south of Second Street and west of Hannah Road (Figure 4);

the Sludge Lagoon is on the north side of Landfill No. 4 (Figure 5).

Surface drainage for these sites is primarily to the east via a drainage

ditch on the north side of the site. This ditch receives the discharge

from the treatment plant, upstream of Landfill No. 4, and from other

ditches which drain the runway area north of the site.

The Phase I report states that Landfill No. 4 and the Sludge Lagoon were

in operation from 1965 to 1978 and from approximately 1962 to 1978, res-

pectively; however, the landfill closure report (LETCO, 1980) indicates

that these sites were in use until 1979. During this period, Landfill

No. 4 received a variety of general refuse, garbage, and industrial

1-5
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wastes, and the Sludge Lagoon received wastes from two industrial waste

treatment plants plus other waste chemicals (Table 2). A landfill oper-

ation questionnaire included in the landfill closure report indicates

that the approximate discharge to the Sludge Lagoon was 130,000 gallons

per month of industrial liquid wastes and 104,000 gallons per month of

grease and solvents.

Groundwater quality investigations coincident to closure of Landfill

No. 4 (LETCO, 1980) revealed significant contamination of shallow ground-

water downgradient of the landfill. Analyses conducted during that study

detected high concentrations of phenolics (<2 to 1,900 ug/l), arsenic

(<10 to 150 ug/l), chromium (<20 to 1,000 ug/l), lead (<20 to 240 ug/l),

zinc (<40 to 89,000 ug/l), purgeable organics (>21,000 ug/l in one

instance), and diethylphthalate. Appendix B contains the analytical

results from the LETCO report. The presence of diethylphthalate may be

related to high concentrations of solvents, since solvents could liberate

plasticizers (phthalates) from the polyvinyl chloride (PVC) well casing

and screens used in the monitor wells (EPA, 1977). In its report, LETCO

noted an apparent degradation of monitor wells at the site.

LETCO (1980) concluded the following:

1. Landfill No. 4 is in a swamp with a high normal water level in

an area subject to flooding.

2. A groundwater mound had developed at the landfill. LETCO stated

that this was a common problem among landfills without

sufficient cover to prevent infiltration.

3. Groundwater quality had deteriorated within T.,ndfill No. 4,

along its margins, and in three of the more distant wells.

Water in the east-flowing drainage ditch north of Landfill No. 4

was also contaminated.

4. Although some pollutants (chloroform, methylene chloride, and

toluene) were present in wells W-15 and W-18 (Figure 6), no

clearly defined plume of contaminants was detected in the

vicinity of the wells along Hannah Road. LETCO offered several

1-12
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(Thomson et al., 1956). Robins AFB is located on a low alluvial terrace

of the Ocmulgee River. The slope of the base, east of Highway 247, is

towards the east with elevations of 300 feet mean sea level (msl) on the

western edge of the site and 240 feet msl on the east alo-tg the Ocmulgee

River. Much of the area bordering the base is low lying swamp land and

parts of the base have been constructed over reclaimed swamp land.

2.2.2 Drainage

Robins AFB lies within the drainage basin of the Ocmulgee River, known as

the Altamaha Basin (Figure 12). The installation is drained by several

unnamed intermittent streams and by overland flow. Direction of surface

flow is to the east, through the swamp (Figure 13).

A large portion of precipitation on the site may not become surface flow

but rather infiltrates through the sandy soil. Based on the intensity of

precipitation and on the amount of moisture in the soil, this water will

probably recharge the shallow aquifer. Approximately 4.2 inches of total

annual precipitation wilt become recharge to the shallow aquifer. Flood-

ing is a problem on the eastern boundary of the base where the water

table intersects the surface and results in swamp development. During

flooding periods, Hannah Road becomes inundated, as do several other

areas at the base including parts of some past waste disposal sites

(Zones 1, 4, and 5).

2.2.3 Surface Soils

Surface soils of the Robins AFB area have been identified by the U.S.

Department of Agriculture (USDA), Soil Conservation Service. Twenty soil

types have been mapped within installation boundaries and are depicted in

Figure 14. The individual soil types are discussed in Table 4. Base

soils fall within two distinct groups: sandy upland soils and wet,

organic lowland types. All the soil types present on the installation

exhibit moderate to severe constraints on the development of waste

disposal facilities, due either to perneabitiLv or flooding potential.

2-4
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Table 3. Robins AFB, Georgia Climatic Data

Precipitation Temperature
Mean Max Mean Mean Mean

Month (in.) (min.) max (0 F) (°F) min (°F)

January 4.0 8.4 57.5 47.5 37.2

February 4.5 9.0 60.7 50.2 39.2

March 4.8 10.6 67.7 56.9 45.7

April 3.2 8.4 76.9 65.4 53.6

May 3.5 7.2 84.0 73.1 61.7

June 3.7 7.0 88.9 78.9 68.5

July 5.1 9.3 90.3 81.1 71.6

August 3.8 6.7 90.2 80.7 70.9

September 2.9 7.9 85.3 75.8 65.9

October 2.2 7.4 77.1 65.8 54.0

November 2.2 5.4 67.3 55.6 43.5

December 4.4 11.5 59.5 49.2 38.5

Annual 44.3 -- 75.5 65.0 54.2

Source: Global Climatology Branch, Robins AFB (as depicted in
Schroeder et al., 1982).

2-2
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2.0 ENVIRONMENTAL SETTING

The following discussion is reproduced from the Phase I report (Schroeder

et al., 1982). It has been edited to ensure consistence of format with

the present report.

The environmental setting of Robins AFB is described in this section with

the primary emphasis directed toward identifying features which may

affect the movement of hazardous waste contaminants. A summary of the

environmental setting pertinent to this study is presented in

Section 2.6.

2.1 METEOROLOGY

Temperature and precipitation data furnished by the Global Climatology

Branch, Robins AFB, are presented in Table 3. The period of record is

33 years. The summarized data indicate that the mean annual precipita-

tion is 44.1 inches. Using Thornthwaites Equation (Chow, 1964), poten-

tial evapotranspiration for the Warner Robins area is 42.0 inches.

2.2 GEOGRAPHY

Robins AFB lies along the upper margin of the Coastal Plain Province.

The Coastal Plain is part of a large coastal province extending from Long

Island, New York to the Mexican border (LeGrand, 1962). Just north of

the study area lies the Piedmont Province (Figure 11). The line sepa-

rating the more resistant crystalline rocks of the Piedmont Province from

the less resistant deposits of the Coastal Plain Province is generally

known as the Fall Line.

Locally, Robins AFB lies within the Coastal Plain Province and is situ-

ated on alluvial deposits along the Ocmulgee River. These deposits form

a low terrace about 3 miles wide extending westward from the river to the

City of Warner Robins.

2.2.1 Topography

The Coastal Plain is basically level with an eastward slope of approxi-

mately 2 to 3 feet per mile from the Fall Line to the Georgia coast

2-1
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W.C. Zegel, Sc.D., P.E.--Project Director, Chemical Engineer

W.D. Adams, M.S.--Project Manager, Hydrogeologist

J.H. Sullivan, Ph.D., P.E.--Environmental Engineer

W.G. Thiess, M.S.--Environmental Engineer

C.R. Fellows, M.S.--Chemist

R.D. Baker, B.S.--Chemist

The following individuals provided important assistance to WAR during the

field study at Robins AFB:

Col. B.T. Duffie 2853 CES/DE

Lt. Col. Harris 2853 CES/DEM

MSgt. J. Smith 2853 CES/DEMGE

Mr. C. Parkerson 2853 CES/DEMGE

Mr. D. Smith 2853 CES/DEMGE

Mr. P. Carswell 2853 CES/DEMGE

Mr. W. Kirkland 2853 CES/DEEXX

Mr. S. Politino 2853 CES/DEEXX

Mr. T.U. Milligan 2853 CES/DEMSW

Mr. H. Bryant 2853 CES/DEMSW

Their assistance included providing access to drilling sites, supplying

additional information about the study sites, providing laboratory berch

space during sampling, and providing access to production wells during

sampling.

Lt. Col. A. Perry and Capt. S. Payne of Robins AFB BES took an active

interest in all phases of the fieldwork and were most helpful in coordi-

nating fieldwork with other activities on base. WAR is grateful to each

of these people.
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to those for Landfill No. I with the addition of 40 tons of off- specifi-

cation pesticide [approximately 1.5 percent (1,200 pounds) granular mala-

thion in clay or aggregate] at Landfill No. 2 (Schroeder et al., 1982).

Schroeder et al. did not define the manner in which the pesticide was

off-specification. Since 1963, Landfill No. 2 has been closed, covered

with soil, and vegetated. Two drainage ditches adjacent to the site flow

south, pass beneath Second Street, and empty into the east-flowing stream

north of Landfill No. 4.

Fire Protection Training Area No. 1 (1943 to mid-1950s) consisted of an

unlined pit rimmed with earthen dikes in the vicinity of Landfill Nos. 1

and 2. Schroeder et al. (1982) were unable to determine this site's

precise location but concluded that it was in or by Landfill No. 2.

Operations at Fire Protection Training Area No. I were similar to those

described for Fire Protection Training Area No. 2 (Section 1.3.3).

1.3.6 Zone 6, Hazardous Waste Burial Site

In 1976 and 1977, small quantities of hazardous wastes were buried in a

site that was approximately 10 feet by 20 feet (Figures 4 and 10). These

wastes consisted of approximately 240 aerosol cans of DDT with pyrethrin,

mercury-contaminated materials, and PCB-contaminated material. Each

batch of hazardous wastes wai buried after being encapsulated in

concrete (Schroeder et al., 1982).

1.3.7 Water Supply Wells 3, 6,_and 8

These wells were included in the Phase II, Stage I study for a general

check of raw water quality. Water supply well 3 is the only well of

these three near any of the Phase 11, Stage 1 study sites; it is approxi-

mately 800 feet upgradient of Zone 4 [Landfill No. I and JP-4 Spill Site

(Figure 4)].

1.4 PROJECT STAFF

WAR's pro ject staff consists of the following people whose resumes are

included in Appendix C:
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contaminated fuel, oil, solvents, and ignitable chemicals on ground which

had been soaked with water. The fire department would then repeatedly

ignite the combustible mixture and extinguish the ensuing fire until the

area would no longer burn. While Fire Protection Area No. 2 was in use,

protein foam was the principal fire fighting agent used at Robins AFB

(Schroeder et al., 1982).

1.3.4 Zone 4, Landfill No._l and JP-4 Spill Site

Landfill No. I was in operation from 1943 (1946?) until 1951 and

consisted of approximately 2 acres near the fuel farm (Figures 4 and 9).

The landfill was a trench and fill operation with a daily cover of boiler

ash; trench depths were 20 feet and sometimes extended below the water

table. Suspected wastes include general refuse, industrial wastes,

boiler ash, and incinerator ash (Schroeder et al., 1982).

An undetermined amount of JP-4 leaked from a 4-inch diameter, underground

fuel supply line during the mid-1960s and seeped into the ground near

Landfill No.l. The leak was discovered in 1965 during construction of an

impact test facility at Landfill No. I when JP-4 seeped into an

excavation at the construction site. The leak was repaired; however,

subsequent excavations in the area have encountered fuel.

Robins AFB began construction of new fuel storage tanks on the site of

Landfill No. I during 1983, before the start of the Phase II, Stage I

fieldwork. Prior to the start of construction, most of the contents of

Landfill No. I were excavated and transported off-base for redisposal.

Construction workers at the site reported that they encountered fuel in

the excavations; they also stated that they believed the landfill extends

south under Second Street and under Building 352.

1.3.5 Zone 5, Landfill No. 2 and Fire Training,.Area No. I

Landfill No. 2 is east of Landfill No. 1 (Figures 4 and 9). It consists

of approximately 22 acres and was operated from 1951 to 1963 in the same

manner as Landfill No. I. Suspected wastes at Landfill No. 2 are similar
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hypotheses to account for the lack of a well-defined plume.

These included differential mobility of contaminants, attenua-

tion of contaminants by organic soils, exclusion of contaminants

from the underlying sands by artesian conditions, age of the

landfill, and seasonal variations of leachate production.

1.3.2 Zone 2, DDT Spill Site

This site is near the western boundary of Robins AFB (Figure 4) and is

adjacent to the Entomology Shop in Building 295 (Figure 7). The spill

occurred in October 1979 when 55 gallons of DDT solution leaked from a

drum in a gravel-covered section of the chemical storage area. Personnel

from the Bioenvironmental Engineering Services (BES) sampled soil from

the site and from the drainage path leading from the site. DDT concen-

trations in these soil samples varied from 7,600 parts per million (ppm)

for soil taken 6 to 10 inches beneath the surface of the spill site down

to 3 ppm at the entrance to the storm sewer leading to Duck Lake

(Schroeder et al., 1982). Since the leak was discovered, an asphalt pad

with a 4-inch high perimeter curb has been installed at the chemical

storage area adjacent to Building 295.

BES personnel collected samples of catfioh from Duck Lake for DDT

analysis in 1982 and 1983 (Payne, 1984). From each collection, two

groups of fillets from five fish were composited and analyzed for total

DDT content. Results of the analyses in 1982 were 2.60 and 4.10 micro-

grams per gram (ug/g) for the two composite samples. In 1983, total DDT

was 3.20 and 4.00 ug/g. None of these results exceeded the Food and Drug

Administration (FDA) action level for DDT in fish of 5 ug/g (FDA, 1981).

1.3.3 Zone 3, Fire Protection Training Area No. 2

This site is west of Luna Lake (Figures 4 and 8) and was in use from the

mid-1950s until the early to mid-1960s (Schroeder et al., 1982). Accord-

ing to the Phase I report, Fire Protection Training Area No. 2 consisted

of several sites in the general area shown in Figure 8. The usual prac-

tice at fire training areas until the mid-1960s was to dump drums of

1
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2.3 GEOLOGY

The geology of the Robins AFB vicinity has been reported by LeGrand

(1962); Herrick (1961, 1965); Thomson et al. (1956); Herrick and Vorhis

(1963); Sonderegger (1978); Pollard and Vorhis (1980); and Mitchell

(1979) among others. A brief review of their work has been summarized in

support of this investigation.

2.3.1 Stratigraphy

Stratigraphy of the area was studied in order to understand the occur-

rence and movement of groundwater beneath the site. Geologic units

ranging in age from Cretaceous to Quaternary have been described in the

Warner Robins area and are presented in Table 5. The lithologies of

these units are typically unconsolidated material. Older Cretaceous

units are encountered at depths of approximately 1,700 feet. Crystalline

basement rocks are typically encountered at depths greater than

1,750 feet below ground surface (LeGrand, 1962).

Regionally, the site is located within the upper Coastal Plain Province,

but locally, lies on an alluvial terrace of the Ocmulgee River. Sections

of the base constructed in swamps have been built up over fill material

and do not represent original stratigraphic sequences. The uppermost

native unit consists of alluvial deposits of two types depending upon

exact location on the base (refer to geologic map and legend,

Figure 15). In the lowland or swampy areas typical of the eastern

portion of the base, as well as beneath many of the artifically filled

areas, a 5- to 15-foot-thick layer of peat and fine silts are encoun-

tered, generally underlain by a thin (3 to 5 feet) layer of clay. In

upland areas typical of the western half of the base, however, fine

alluvial sands and silts are present at the surface and grade into sands

and fine gravels with increasing depth. A clay layer is not known to

exist below these deposits. These sand and fine gravel alluvial deposits

also underlie the organic deposits in the lowlands. These are recent

deposits and may be 20 to 25 feet thick.

2-9
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Directly below the surficial alluvial deposits are the most significant

geologic units, comprised primarily of several hundred feet of permeable

sands. The uppermost major unit is the Providence Sand. It is the

youngest and uppermost Cretaceous formation in Georgia. It consists of

light colored sands, interbedded with numerous layers of clay. Thickness

of the Providence Sand ranges from 60 to 120 feet and is approximately

60 feet at Robins AFB (LeGrand, 1962).

Immediately underlying the Providence Sand is the Tuscaloosa Formation.

Although it does not crop out at the base, it is the oldest outcropping

formation of Georgia's Coastal Plain (LeGrand, 1962). Lithologically,

the Tuscaloosa Formation is almost identifical to the Providence Sand.

It also consists of a light-colored sand with numerous lenticular masses

of clay interbedded throughout the formation. These clay beds are gener-

ally lenses which cannot be traced far. Thickness of this formation

ranges from 500 to 600 feet. A generalized geologic section depicting

the relationships of major geologic units is presented in Figure 16. The

Tuscaloosa Formation is a superb aquifer capable of producing tremendous

,antities of excellent quality water. Both Robins AFB and the City of

Warner Robins use this formation as a source of their water supplies.

Immediately below the Tuscaloosa Formation are crystalline rocks of

Paleozoic, or possibly older, Age. No records were found of wells

reaching bedrock; therefore, the exact depth to these units is uncertain.

Due to the depth and nature of these formations, they would not be a sig-

nificant source of water in this area.

The areal distribution of geologic units significant to this study is

mappel on Figure 15, which is modified from the work published by

LeGrand (1962). Most of the site is immediately underlain by alluvial

deposits of the Ocmulgee River. The depth to consolidated deposits

is not confirmed, but is presumed to be at least 1,700 feet below the

surface, based upon regional geologic data. The w'estern (upland) part of

2-12
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the base is dominated by sandy alluvial leposits, but the eastern (swamp)

part of the base is underlain by peat and fine-grained organic silt

deposits.

2.4 HYDROGEOLOGY

Groundwater hydrology of the Warner Robins area has been reported by

LeGrand (1962), Mitchell (1979), Pollard and Vorhis (1980), Thomson

et al. (1956), Herrick (1961), and Sonderegger (1978). Supporting infor-

mation has been obtained from Robins AFB water department files and files

from the City of Warner Robins water plant. Additional information on

permeabilities and shallow groundwater quality were obtained from a

report by LETCO (1980).

The Coastal Plain Province in Georgia extends from the Fall Line on the

north to Florida on the south and from the Savannah River and the

Atlantic Ocean on the east to the Chattahoochee River on the west. The

Coastal Plain may be divided into three areas (Figure 17) according to

aquifer availability and utilization (Thomson et al., 1956). Along the

Fall Line, and for a distance of 30 to 60 miles south of it, sand and

gravel of Cretaceous Age constitute the principle aquifer. Sands and

gravels of both the Providence Sand and Tuscaloosa Formation comprise the

Cretaceous Sand Aquifer which extends from land surface to a depth of

600 to 700 feet below the surface at Robins AFB. These sands and gravels

may be divided into localized aquifer zones by confining beds of limited

extent.

An important consideration in assessing groundwater contamination is the

water present in the upper alluvial deposits. These deposits are not

used locally as a source of water supply, although some degree of inter-

connection may occur between these deposits and the underlying forma-

tions.

Groundwater exists beneath Robins AFB under both water table and artesian

conditions. The water table is preseut throughout the western part of

the base in the upper sandy alluvial deposits. The water table dis-

charges to the east and contributes to the development of a swampy area

2-14
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FIGURE 17. Principal Aquifers of the Coastal Plain of Georgia
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extending to the Ocmulgee River (LeGrand, 1962). There appears to be a

confining bed just below the swamp deposits which would create artesian

conditions immediately below this upper layer. Both the land surface and

the beds are inclined towards the southeast, but the inclination of the

beds is steeper. The numerous interbedded clay layers in both the

Providence Sand and the Tuscaloosa Formation create artesian conditions

within them. Surface water recharge, particularly precipitation, enters

the ground, percolates to the water table, and flows downgradient to a

point where the zone of saturation is interrupted by an impermeable bed.

Part of the water may pass above the bed and continue to flow under water

table conditions and the other part of it flows beneath the confining

bed. This is confined or artesian water; it will rise in a tightly cased

well to a height above the bottom of the confining bed. The interlay-

ering of clay and sand results in a composite artesian system consisting

of several artesian aquifers and intervening clay confining beds.

In the study area, deposits of Cretaceous Age furnish adequate water

supplies to present users and are capable of yielding large supplies to

future developers. The City of Warner Robins obtains its water from

wells screened in various sand layers of the Tuscaloosa Formation.

Figure 18 shows the location of these wells and Table 6 gives a brief

summary of the wells. The city wells have capacities which range from

1,000 to 1,600 gallons per minute (gpm) indicating the large quantity of

water available from this aquifer. Robins AFB has 12 wells; wells WS-1

through WS-8 are used as a drinking water source. Locations and a

summary of these wells are given in Figure 19 and Table 7. Well WS-9

furnishes water supplies to the Federal Aviation Administration (FAA)

building. Well WS-12 is used for water level maintenance at Luna Lake.

2.4.1 Groundwater Quality

Groundwater flow direction in the Cretaceous Sand Aquifer is in an

easterly to southeasterly direction (LeGrand, 1962), discharging locally

2-16
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City of Warner Robins Manicipal Wells

Static Depth
Casing Total Below Ground

Diameter Depth Capacity Surface MLtor Date
(in.) (feet) (gpm) (feet) H.P. Drilled Remarks

12 540 1,557 129 150 1981 10' screens at 340',
370', and 420'
20' screens at 440',

470', and 510'

25 580 1,613 132 150 1979 10' screens at 174',
300', 478', and 495'
40' screen at 400'

10 415 1,000 105 75 1961 10' screen at 360'

20' screen at 275'
15' screen at 390'

12 390 1,559 122 100 1960 10' screen at 240'
and 320'

20' screen at 360'

12 422 1,100 132 75 1962 10' screens at 235'

and 270'
20' screen at 392'

5' screen at 349'

12 435 1,050 116 100 1968 10' screens at 250',

390', and 415'
20' screen at 290'

12 440 1,641 105 150 1972 10' screen at 240'
20' screen at 345'

30' screen at 400'

12 430 1,641 101 150 1970 20' screens at 240',

360', and 400'
15' screen at 305'

12 490 1,613 101 150 1971 10' screens at 330'

and 405'
20' screens at 360'
and 460'

1: 480 1,613 56 1976

144 1,600 47 100 1976

City of Warier Rohins Watpr Plant Files (is depicted in Schroeder et at., 1932).

2-18
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0. Presurvey Recommendations for the Phase II, Stage I Scope of Work

(Page I of 3)

.e Recommended Actions

[I No. 1 1. Access in the swamp between Landfill No. 4 and Hannah
. Sludge Road and east of Hannah Road is extremely difficult;

therefore, geophysical surveys or well installation in
the swamp appear to be impractical and are not
recommended.

2. Install the following monitor wells:
- One cluster of upgradient wells 25, 50, 75, and

100 feet deep;
- Two four-well clusters immediately downgradient of

the landfill to depths of 25, 50, 75, and 100 feet;
- Two two-well clusters (depths of 25 and 50 feet)

between the Sludge Lagoon and the stream north of the
lagoon; and

- If necessary, replace existing wells W-15 through
W-18, but delete replacement of wells W-12 through
W-14.

3. Sample each monitor well.

4. Collect surface water and sediment sampies at eight
locations along the drainage course from Landfill No. 4
to the base boundary. Collect leachate samples from
three locations.

5. Analyze water samples for parameters in lists A, B, E,
F, C, and K of Table 11. For sediment samples, perform
analyses for parameters in lists B, E, and F of
Table I1.

6. Abandon and seal existing wells W-1 through W-11 in
accordance with State of Georgia regulations.

,ill Site 1. Collect surface soil samples from six loctions.

2. Install one monitor well, and collect a groundwater
sample from it.

3. Analyze all samples for DDT.

3-8
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Table 9. Analytical Parameters Recommended in the Phase I Report

List A

Samples from:

Groundwater monitoring wells

Leachate
Base water supply wells

Stream sediment samples

Stream water samples

Analyses to include:

GC/MS scan

Total organic carbon
pH

Nickel
Phenol

Cyanide
Copper
Zinc
Manganese
Total dissolved solids

Interim Primary Drinking Water Standards (selected list)

Arsenic Lead Endrin 2,4,5-TP Silvex

Barium Mercury Lindane Radium

Cadmium Nitrate Methoxychlor Gross alpha

Chromium Selenium Toxaphene Gross beta

Fluoride Silver 2,4-D

List B

Samples from:

Groundwater monitoring wells

Water extract of soil borings

Analyses to include:

Interim Primary Drinking Water Standards (see above list)

pH

Total organic carbon
Nickel

Phenol

Cyanide

Copper
Zinc
Manganese

Total Dissolved Solids

Source: Schroeder et al., 1982.
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Geophysical survey techniques were also recommended for definition of the

extent of the JP-4 contamination near Landfill No. I and for locating the

Laboratory Chemical Disposal site which was reported to be near the dog

kennels, south of Luna Lake. The method recommended for locating Fire

Protection Training Area No. 2 involved drilling 15 10-foot deep soil

borings on 50-foot centers in the area shown in Figure 6 and one such

boring outside of the area indicated for Fire Protection Training Area

No. 2 (Schroeder et al., 1982).

Phase I recommendations for detecting migrating contaminants at other

sites involved monitor well installation, sample collection (groundwater,

surface water, leachate, soils, and sediment), and sample analysis as

explained in Tables 8 and 9.

3.1.2 Phase II Presurvey Recommendations

After reviewing the Phase I report and inspecting the study sites, WAR

developed recommendations for the Phase II, Stage 1 scope of work that

differed in several respects from those presented in the Phase I report

(WAR, 1982). WAR's recommendations are summarized in Tables 10 and 11.

Table 10 summarizes the recommendations and contains cross-references to

the list of analytical parameters in Table 11.

Recommendations in the Phase II presurvey report emphasized techniques

for detection of migrating contaminants instead of techniques for

delineating a potential leachate plume from Landfill No. 4 or the JP-4

plume in the vicinity of Landfill No. 1. Site access was the primary

limitation in the use of geophysical survey techniques in the swampy area

east of Landfill No. 4. This area is a river floodplain swamp with dense

vegetation, flooded conditions, and soft organic soils. Estimated costs

for using geophysical survey techniques downgradient of Landfill No. 4

were $150,000 for road construction through the swamp and $34,200 for the

survey (WAR, 1982). These costs plus the uncertainty about the existence

of a well-defined plume from Landfill No. 4 (LETCO, 1980) made a

geophysical survey unattractive.
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3.0 FIELD PROGRAM

3.1 DEVELOPMENT OF THE FIELD PROGRAM

Definition of the present scope of work proceeded in three steps. The

initial step came at the conclusion of the Phase I records search study

with recommendations for further work by Schroeder et al. (1982).

Subsequently, the USAF Occupational and Environmental Health Laboratory

(OEHL) assigned 4AR the task of performing the Phase II presurvey for

Robins AFB. This involved reviewing the Phase I report, inspecting the

sites at Robins AFB, preparing WAR's recommendations for the Phase II,

Stage 1 study, and preparing cost estimates of both the Phase I

recommendations and WAR's recommendations (WAR, 1982). OEHL reviewed the

Phase II presurvey report and developed the present scope of work

(Appendix E).

3.1.1 Phase I Reconendations

Schroeder et al. (1982) recommended field confirmation work at all of the

sites described in Section 1.3 of this study plus the Laboratory Chemical

Disposal site and sampling and analysis of surface water in drainage

courses from Landfill No. 4 to the base boundary. Table 8 lists the

Phase I recommended monitoring actions, and Table 9 contains recommended

analytical parameters referenced in Table 8.

In general, the Phase I recommendations were designed to define the

extent of contamination at some sites (Landfill No. 4, Sludge Lagoon, and

JP-4 Spill site), to determine the location of others (Fire Protection

Training Area No. 2 and Laboratory Chemical Disposal site), and to deter-

mine if contaminants were migrating from each of the sites.

Recommendations for definition of the extent of contamination at Landfill

No. 4 and the Sludge Lagoon included geophysical surveys confirmed by

installation of vertical clusters of monitor wells. Schroeder et al.

(1982) also recommended abandonment of damaged LETCO-installed wells in

accordance with Section 391-3-2.13 of the Georgia Ground Water Use Act of

1974 and replacement of wells which had to be abandoned and sealed by

constructing new wells of stainless steel or Teflons components.
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swampy area. In the western part of the base, the surface soils

are sandy and infiltration of precipitation is expected to be

high. This infiltration may directly recharge the shallow

aquifer.

o The primary regional aquifer, the Cretaceous Sand Aquifer,

underlies Robins AFB and extends to a depth of approximately

650 feet below the surface. It consists of sand with a few clay

lenses which act as localized confining beds interspersed

throughout its thickness.

o Robins AFB obtains its water supply from 12 wells distributed

over the installation. The City of Warner Robins, hydraulically

upgradient of Robins AFB, has a separate system consisting of

11 wells, located throughout the city. All wells are drilled

into the Tuscaloosa Formation of the Cretaceous Sand Aquifer.

o Recharge for the Cretaceous Sand Aquifer occurs west of Robins

AFB where the Providence Sand outcrops at the surface. Some

recharge may also occur beneath the base as some interconnection

between alluvial and underlying deposits may occur.

From these major points, it may be seen that the potential for the

generation and migration of contamination caused by past waste disposal

practices is high. The presence of shallow groundwater contaminants has

been documented near Landfill No. 4 (LETCO, 1980). Although the produc-

tion wells located on the base are several hundred feet deep, some degree

of interconnection between upper and lower aquifers could exist. Infor-

mation obtained from base production wells and from groundwater monitor-

ing data (LETCO, 1980) indicate that the eastern portion of the base is

located in a groundwater discharge area (i.e., the vertical hydraulic

gradient is upward). However, the production wells will alter this

gradient within their particular zone of influence and may induce the

downward movement of leachate. On the eastern edge of the base, some

migrating contaminants may be transported in shallow groundwater flow and

discharged at the surface into the swamp.
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to the Ocmulgee River. Natural groundwater quality in the Cretaceous

Sand Aquifer has been reported to be excellent based upon analyses for

mineral content (LeGrand, 1962). Results from groundwater samples col-

lected in January 1978 indicated the quality to be excellent with very

little mineral content. Results did not indicate any contamination of

these wells for the parameters tested; however, an organic scan was not

run.

2.5 SURFACE WATER QUALITY

Robins AFB has several streams and surface drainage systems which

originate on or flow through the base property. All of these streams

drain in a general west-to-east course and ultimately flow to the

Ocmulgee River either via defined creek beds such as Horse Creek or by

dissipated overland drainage through the adjacent swamp areas. The

streams have been monitored routinely at several locations by the base

BES in compliance with state permit requirements. In addition to the

required monthly sampling program, BES conducted a baseline chemical

characterization survey of the nonpotable surface waters within the base

between 1978 and 1979 (Talley et al., 1979). Figure 20 depicts the

surface water monitoring stations presently sampled for National

Pollutant Discharge Elimination System (NPDES) permit compliance as well

as the additional stations sampled during the 1978/1979 baseline survey.

Summaries of the data compiled during the 1978/1979 study and the 1981

NPDES data are included in Appendix D.

2.6 SUMMARY OF ENVIRONMENTAL SETTING

The environmental setting information reviewed for this study indicate

the following key items concerning the impact of past waste disposal

practices on the base:

o Alluvial deposits cover the upper 20 to 40 feet of the base. The

eastern part of the base is swampy with peat deposits covering

the upper 10 to 15 feet and underlain by a thin layer of clay.

The western part of the site consists of more sandy alluvial

deposits which extend eastward below the swamp deposits.

o The water table beneath the base is shallow, particularly to the

east where a surface discharge contributes to the creation of a
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Table 7. Sumary of Robins AFB, Georgia Wells

Original
Bldg. Well Casing Feet Capacity Static ?rotor PAmp Date
No. No. Diameter Depth (gpn) Level H.P. Type Drilled Remarks

186 1 12" 362 825 100 Vertical 1941 Redrilled

turbine
1A 12" 389 950 1975

164 2 12" 255 900 100 1941 Redrilled
2A 12" 386 900 1974
3 12" 298 1,300 Vertical 1942

turbine

648 4 12" 430 775 60 943
4A 12" 385 992 60 .956

511 5 12" 355 700 1942 Redrilled
5A 12" 430 1,230 45' 100 1963
6 12" 367 1,500 45' 150 1943 Redrilled
6A 12" 495 1,500 63' 1976

7 1944 Redrilled
7A 12" 490 992 38' 100 1958

61 8 8" 522 900 9' 75 1958
9 6" 140 30 60' 3 Submersible 1958
9A - 135 300 7.5 Submersible 1970 6" outlet
10 (9mall well--data unavailable)
11 180 10 45' 1 Jet pump 1968 2" outlet
12 20 1 Submersible 1966 4" outlet

Note: The A notation after the well number indicates that the well was redrilled.

Source: Robins AFB Files (as depicted in Schroeder et al., 1982).
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Table 10. Presurvey Recommendations for the Phase II, Stage 1 Scope of Work
(Page 2 of 3)

Site Recommended Actions

Fire Protection 1. Install two monitor wells into the shallow aquifer
Training Area (approximately 75 feet).

No. 2
2. Sample the two monitor wells plus existing water supply

wells WS-l1 and WS-12.

3. Analyze all water samples for parameters in lists A, C,

and J of Table 11.

Landfill No. 1 1. Geophysical survey techniques may not be effective in

and JP-4 Spill defining the JP-4 plume. Due to the high cost of
Site performing such a survey, it is not recommended.

2. Install six monitor wells into the top of the shallow
aquifer downgradient of the site.

3. Sample the six monitor wells and up to three seeps from
the landfill.

4. Analyze samples for parameters on lists A, B, E, and F
*7 of Table 11.

Landfill No. 2 1. Install one well upgradient and three wells down-

and Fire Training gradient of Landfill No. 2
• Area No. I

A N2. Sample the groundwater in each well, and collect three

surface water/leachate samples from the site.

3. Analyze the samples for parameters in lists A, B, E, F,
and H of Table 11.

Hazardous Waste 1. Install one upgradient and two downgradient monitor
Burial Site wells.

2. ColLect groundwater from the wells and analyze the
samples for DDT, PCBs, and mercury.

Laboratory Chemical 1. Use geophysical surve techniques to locate the site.
Disposal Site

2. If the geophysical survey is successful, install two
monitor wells into the shallow aquifer at the site.

3. Sample the monitor wells and existing water supply

wells WS-1l and WS-12.

3-9
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Table 10. Presurvey Recommendations for the Phase II, Stage 1 Scope of Work

(Page 3 of 3)

Site Recommended Actions

Laboratory Chemical 4. Analyze the samples for parameters in lists A, D, E,

Disposal Site and K of Table 11.

Water Supply 1. Sample water supply wells WS-3, WS-6, WS-8, and

Wells WS-12.

2. Analyze these samples for parameters in lists A, B, D,
E, J, and K of Table 11.

Source: WAR, 1982.
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Table 11. WAR Recommended List of Analytical Parameters

List Parameters

A GWCI--TOC, TOX, Specific conductance, pH

B Metals--As, Ba, Cd, Cr, Cu, Pb, Hg, Ni, Se, Ag, Zn

C Total Pb

D Anions--NO3 , F, total cyanides

E Phenolics--Colorimetric method for phenolic compounds

F Oil and grease

C Purgeable Organics--ECD detectable compounds stripped from

solution by helium at ambient temperature

H Organophosphate pesticides

I Chlorinated pesticides

J Volatile Hydrocarbons--Purgeable compounds commonly found in

fuel

K Base/Neutral Extractables--As per priority pollutant listings

analyzed on GC/MS

L EP Toxicity Procedure--Elutriate test for leachable substances

ECD = Electron capture detector for gas chromatography.
GWCI = Groundwater contamination indicators.

Source: WAR, 1982.
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As recognized in the Phase I report, geophysical techniques may not be

effective in locating and delineating a plume of JP-4. JP-4 does not

disrupt the soil structure in a manner which would render it detectable

by seismic refraction or ground-penetrating radar (GPR), nor does it have

the distinctive electrical properties (i.e., high ionic strength,

relative to ambient groundwater) that make resistivity and electromag-

netics successful in locating leachate plumes with such properties. This

view was reinforced by a consultant experienced in the use of geophysical

survey techniques at hazardous waste sites (Rizzo, 1982); therefore WAR

did not recommend use of such techniques at the JP-4 Spill site.

Recommendations for all of the sites emphasized detection of migrating

contaminants through sampling and analysis of groundwater, surface water,

leachate, sediment, or soils. At Landfill No. 4, detection of potential

vertical migration of contaminants through the use of vertical cluster

wells received special emphasis.

Cost estimates for well installation at Landfill No. 4 included options

for use of stainless steel casing and screen or PVC casing and screen.

Well installation at other sites was costed on the basis of PVC casing

and screen.

3.1.3 Phase II, Stage 1 Scope of Work

OEHL developed the present scope of work (Appendix E) following its

review of the Phase II presurvey report. The scope of work followed the

recommendations of the presurvey by selecting techniques which can detect

pollutants but cannot define a leachate plume. In addition, there were

some variations in the number of wells, number of samples, and analyses.

Table 12 lists the sampling and analysis schedule for the present study.

The Phase II, Stage I scope of work did not include abandoning and

sealing damaged wells at Landfill No. 4. PVC well casing and screen were

specified for all study sites.

3- 1
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3.2 IMPLEMENTATION OF THE FIELD PROGRAM

3.2.1 Monitor Well Installation

Monitor well construction at the Phase II, Stage I study sites presented

several unusual problems:

o Reported degradation (solvent damage) of the existing wells at

Landfill No. 4 (LETCO, 1980; Schroeder et al., 1982).

o Siting requirements for wells LF4-3 through LF4-12 were such that

these wells would penetrate zones of known contamination as well

as an underlying confining bed.

o The requirement to install several wells 30 to 100 feet into

saturated sands meant that the hollow-stem auger (HSA) drilling

technique could not be used for these wells. WAR's experience has

shown that drilling more than 10 feet into saturated sands with

HSA results in sand flowing into the HSA, which prevents both

collection of representative samples and installation of well

casing and screen through the HSA.

Solutions to these problems required varying techniques and materials in

well design.

At the start of fieldwork, WAR determined that clay and silt now fill

wells W-2 through W-6 (Figure 6) from approximately the top of the PVC

well screen to the bottom of the well. Since this is consistent with

solvent-damaged PVC well screens, WAR and OEHL conferred and decided to

use stainless steel well screen with 5 feet of stainless steel casing

topped by PVC casing in well LF4-3 through LF4-12 (Figure 5).

The solution to the second problem involved installation of pit casings

at all wells in the immediate vicinity of Landfill No. 4 and the Sludge

Lagoon. In this case, pit casings consisted of 8-inch (inside diameter

(ID)] black iron pipe, centered and grouted in a 12-inch borehole which

extended into but not throuyh the underlying confining bed. As described

below, conditions encountered at Fire Protection Training Area No. 2 made

3-14
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it desirable to install a pit casing at one of the two wells at this site

also.

Since it was impractical to use the HSA drilling method for all wells,

WAR used hydraulic-rotary drilling techniques at wells LF4-1 through

LF4-13 and at well FPT2-2. The HSA method was used in all other wells.

Thus, there were two basic monitor well designs employed during the

Phase II, Stage I study at Robins AFB; one design with a pit casing and

one without. Construction of individual wells proceeded in the following

manne r:

I. Installation of the pit casing, where required.

2. Drilling a 6-inch borehole to the depth specified in Apppendix E

or to a depth based on field data. Representative lithologic

samples were collected by ASTM D-1586-67 at least every 5 feet

for preparation of the lithologic log (Appendix F). In wells

drilled using hydraulic rotary techniques, only clean, potable

water and bentonite were used in mixing the drilling fluid; no

other drilling fluid additives were used.

3. A string of clean, threaded, flush-joint, 2-inch well casing and

screen (Tri-Loc® ) was installed in the borehole. Well screen

slot size was 0.010-inch in all wells. Straightness and align-

ment of the well string was checked periodically in this and in

the following well-construction steps.

4. In wells LF4-1 through LF4-13 and FPT2-2, drilling fluid was

flushed from the borehole with clean, potable water. Circula-

tion during the flushing operation was down through the casing,

out through well screen, and back to the surface via the annular

space.

5. Installation of a filter pack of 20-30 sand to approximately

2 to 3 fcet above the top of the well screen.

6. Installation of a I- to 3-foot bentonite seal on top of the

filter pack.

7. The remainder of the annular space was filled with a grout

consisting of either sand cement (2 parts by weight of sand;

3-15
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I part by weight of Portland cement; and not more than 7 gallons

of clean, fresh water per 94-pound sack of Portland cement) or

neat cement (Portland cement mixed with not more than 7 gallons

of clean, fresh water per 94-pount sack of Portland cement)

(EPA, 1985).

8. A steel protective casing was installed approximately 3 feet

into the grout and equipped with a padlock. Aboveground

portions of both the well casing and the protective casing were

vented to permit free fluctuation of the water level within the

well.

9. Each well was developed until the discharge was clear. Well

development techniques were varied, as needed, and included use

of a surge block, pumping, and the single-line air lift method

(EPA, 1975).

10. All down-hole tools were thoroughly washed with potable water

between holes to prevent cross-contamination. Drill rigs were

steam-cleaned before the start of drilling and were washed with

potable water as the need arose.

WAR's drilling subcontractor was LETCO of Atlanta, Georgia. Well

construction was supervised and inspected by WAR's on-site hydrogeolo-

gist. The safety plan (Appendix G) was in force for all field

operations.

Indications of contamination were encountered during construction of

several wells (see Appendix F, Well Logs). "Fuel" or "solvent" odors

were noted during coustruction of wells LFI-l, LFI-2, LFI-3, LF4-3,

LF4-4, LF4-5, LF4-6, FPT2-1, and FPT2-2. Conditions encountered at Fire

Protection Training Area No. 2 (Figure 8) deserve special consideration.

The scope of work (Appendix E) specified two 75-foot wells for this site;

however, during construction of well FPT2-1, the field crew encountered

oily wastes in a water-table aquifer. WAR and OEHL discussed this and

decided to complete well FPT2-1 in the water-table aquifer and to

complete well FPT2-2 in the next lower aquifer. Since well FPT2-2 would
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penetrate the confining bed between the water-table aquifer and the

underlying artesian aquifer, a pit casing was incorporated in the design

of well FPT2-2. A slight "solvent" odor was noted in the water-table

aquifer at well FPT2-2, but there was no detectable odor in the

underlying artesian aquifer.

The uppermost aquifers at the DDT Spill site and the Hazardous Waste

Burial site were perched water-table aquifers. Since potential

contaminants from these two sites could most reasonably be expected to be

found in the uppermost aquifer beneath the site, WAR completed wells

DDT-l (Figure 7) and HW-l (Figure 8) in the perched water table.

An Enmet CGS-18M portable gas detector was used during fieldwork at

Robins AFB to monitor potential toxic or combustible gas hazards. The

toxic gas detector circuit was calibrated to sound an alarm if the

concentration of methyl chloride exceeded 200 ppm, and the combustible

gas detector circuit was calibrated to sound an alarm if methane exceeded

2,0 percent of the lower explosive limit. Both detectors respond to gases

other than the calibration gases. During the course of the fieldwork,

the toxic gas detector sounded an alarm twice, for about 10 seconds each

time. The first such event was during construction of well LF4-10; the

other was during construction of well LF4-5. Since the alarms were

transitory, work continued in both instances. In no instance did the

combustible gas alarm sound.

3.2.2 Sample Collection

WAR sampled all Phase II, Stage 1 sites at Robins AFB during December

1983 according to the sample schedule in Table 12. WAR's Quality

Assurance/Quality Control (QA/QC) Plan (Appendix H) determined that the

analyses for pesticides, purgeable organics, and cyanide had exceeded

either holding times or extraction times; therefore, WAR resampled for

these parameters in March 1984.

3-17



Collection of a groundwater sample from a monitor well followed these

steps:

I. Measurement of the depth to water from the top of the casing;

2. Determination of the volume of water contained in the well

casing and screen (the well volume);

3. Removing at least five well volumes of water from the well.

Wells in which depth to water was less than 20 feet were purged

with a centrifugal pump (Honda WA-15) in both samplings. This

included all except four wells (HW-l, DDT-l, FPT2-2, and

LF4-13). Wells HW-l and DDT-1 were purged by bailing (Timco,

5-foot by I 1/4-inch PVC bailer, no glue) since there was little

water in these wells. Wells FPT2-2 and LF4-13 were purged by

bailer in December and by a positive displacement, gas-actuated,

submersible pump (ISCO ® , #2600) in March. Water supply wells

(WS-3, WS-6, and WS-8) were purged with the pump installed in

the well. Wells purged by centrifugal pump were sampled with

bailers with the exception of Wells LF4-1, LF4-2, LF4-3, LF4-5,

LF4-7, LF4-8, LF4-l0, LF4-12, W-7, W-8, W-15, W-16, W-18, and

W-19, which were sampled from the discharge of the centrifugal

pump. Wells purged by submersible pump were sampled from the

pump discharge. Barcelona et al. (1984) (published after Robins

fieldwork was completed) evaluated the effectiveness of ground-

water sampling techniques for collection of purgeable and gas-

sensitive parameters. Positive displacement submersible pumps

received the highest rating, and use of bailers was ranked

second. Suction pumps were found to be suitable for purging

wells. The findings of Barcelona et al. (1984) indicate that

samples collected for analysis of purgeable organics from the

discharge of a centrifugal pump (LF4-7 and LF4-8) would tend to

give lower-than-actual readings upon analysis.

4. Measurement of specific conductance, temperature, and pH of the

last fraction of water removed from the well in Step 3; and
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5. Sample collection and preservation followed the procedures

described for each sample fraction in Appendix H (Laboratory

Methods and QA/QC Plan).

Sampling of surface water and leachate consisted of taking grab samples

and measuring specific conductance, temperature, and pH on-site. Due to

the thick mat of leaves and other organic material present in the

sediment, a spade-point shovel was used Lo remove the sediment samples

after collection of the surface water samples. The sediment was scooped

from the shovel blade with the sample container to minimize

contamination. Soil samples at Zone 2 were taken with a shovel and

precleaned, nylon sampling spoons. The shovel was rinsed between

sampling sites with tap water. In December, one nylon sampling spoon was

used and was cleaned between sampling sites with tap water. In March, a

separate nylon sampling spoon was used for each station.

Field data sheets (Appendix I) record all field measurements, sample

bottle numbers, and observations for a given station.

.,. -, _ . € ¢. , -k~i',:I , , ' ', ..'- ,,. -.- . .°."..'.-.'..,.'.'.-...



S *. - - - - .L. -. .. . . s' .. L'. S * r -.

4.0 DISCUSSION OF RESULTS AND SIGNIFICANT FINDINGS

.................................................................................................................................................. . .



4.0 DISCUSSION OF RESULTS AND SIGNIFICANT FINDINGS

4.1 RELEVANT WATER QUALITY CRITERIA AND STANDARDS

4.1.1 EPA Interim Drinking Water Regulations

Drinking water maximum contaminant levels (mcls) established by these

regulations are not directly applicable to groundwater sampled during the

Robins AFB Phase II, Stage 1 survey, since the regulations pertain to

public water systems. They do, however, provide a means of determining

potential adverse effects on deeper potable water supplies downgradient

from the shallow groundwaters sampled. Primary and secondary drinking

water mcls established by EPA for constituents analyzed on the Robins AFB

Phase II, Stage 1 survey are in Table 13.

4.1.2 EPA Water Quality Criteria

EPA has established water quality criteria for 64 toxic pollutants or

pollutant categories (EPA, 1980). Criteria are given for freshwater and

saltwater aquatic life and human health. A summary of criteria for para-

meters analyzed in the Robins AFB Phase II, Stage I survey is given in

Table 14. Criteria for saltwater aquatic life are not listed in Table 14

since there are no saltwater systems impacted by disposal sites at Robins

AFB.

Human health criteria are derived from animal toxicity data and are given

as ambient criteria for noncarcinogenic pollutants, and concentrations

estimated to cause a specified level of incremental cancer risk for car-

cinogens. Human health criteria assume that lifetime intake of the

pollutant comes from two sources: (I) drinking an average of 2 liters of

water per day, and (2) ingesting an average of 6.5 grams of fish per day.

Concentrations shown for incremental cancer risk in Table 14 indicate

those which are estimated to cause a lifetime carcinogenic risk of

10-6 , or one cancer in a population of I million. These concentra-

tions are conservative (low) and are often well below analytical

detection limits. Methods for determining human health criteria are

discussed in detail by EPA (1980).
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[3. Relevant EPA MCLs for Drinking Water

MCL Established by EPA
ameter Interim Drinking Water Standards

Primary Standards, ug/l

ium 10

mium 50

50

urv 2

NATED HYDROCARBONS
.in 0.2

ane 4

ioxychlor 100

)PHENOXYS

-D 100

,5-TP Silvex 10

t r ih a I omethanes* 100

Secondary Standards (ug/l except for pH)

)er 1,000

300

5,000

6.5 - 8.5

)f bromodichloromethane, dibromochloromethane, tribromomethane (bromoform),
:richloromethane (chloroform).

e: EPA National Interim Drinking Water Regulations, L0 CFR 143.
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EPA water quality criteria are intended as guidelines and have no regula-

tory impact. Ambient criteria provide guidelines for potable water and

consumption of aquatic organisms.

4.1.3 State of Georgia Ambient Water Quality Criteria

Georgia Water Quality Regulations (GWQR) contain specific water quality

standards only for parameters such as bacteria, solids, dissolved oxygen,

pH, and temperature. Standards for these parameters are given for drink-

ing water supplies and all categories of surface waters. Ambient

criteria for specific chemical contaminants are not established by GWQR.

Chemical contamination of ground and surface water is addressed in the

regulations by the following general statement:

"All waters shall be free from toxic, corrosive, acidic, and caustic
substances discharged from municipalities, industries or other
sources in amounts, concentrations or combinations which are
harmful to humans, animals, or aquatic life."

EPA drinking water standards and water quality criteria are applied to

drinking water supplies and surface waters within the state to determine

what levels of contamination are harmful (Fernstrom, 1984; Winn, 1984).

4.2 RESULTS OF THE PHASE II, STAGE I STUDY

Both hydrogeologic data and chemical data were obtained during the

present study. The hydrogeologic data include soils descriptions in the

well logs (Appendix F) and water level measurements in the monitor wells

taken prior to sample collection in December 1983 and March 1984

(Table 15). The concentration of wells in the vicinity of Zones 1, 4,

and 5 made it possible to draw groundwater elevation contour maps of the

uppermost aquifer in that area (Figures 21 and 22). Well logs in the

vicinity were used to draw geologic cross-sections from well LF4-13 to

well LF4-1 (Figure 23), from well LFl-1 to well LF4-10 (Figure 24), and

from well LFI-4 to well LF2-1 (Figure 25). Orientation of the cross

sections is shown in Figure 26. Since there were cluster wells in six

locations, it was possible to determine vertical hydraulic gradients
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Table 15. Water Levels in Monitor Wells, Robins AFB, Georgia,
December 1983 and March 1984

December 1983 March 1984
TOC DTW WL DTW WL

Well (ft, msl) (ft) (ft, msl) (ft) (ft, msl)

HW-l 278.1 27.94 250.16 27.01 251.09

FPT2-1 285.8 9.29 276.51 -- --

FPT2-2 285.9 32.17 253.73 31.82 254.08

DDT-l 308.2 43.98 264.22 38.93 269.27

LFI-1 261.9 8.29 253.61 7.38 254.52

LFI-2 260.9 7.64 253.26 6.85 254.05

LFI-3 260.5 8.71 251.79 6.90 253.36

LF1-4 253.9 2.29 251.61 2.42 251.48

LF1-5 252.5 2.42 250.08 2.03 250.47

LF2-1 257.0 9.46 247.54 8.75 248.25

LF2-2 257.1 8.84 248.26 8.13 248.97

LF2-3 257.3 7.71 249.59 6.93 250.37

LF4-1 249.4 2.34 247.06 1.83 248.57

LF4-2 249.3 4.67 244.63 4.08 245.22

LF4-3 257.4 8.04 249.36 7.42 249.98

LF4-4 257.5 8.27 249.23 7.52 249.88

LF4-5 256.2 7.04 249.16 6.48 249.72

LF4-6 256.5 7.46 249.06 6.89 249.61

LF4-7 251.7 3.42 248.28 2.83 248.87

LF4-8 251.8 3.86 247.94 3.29 248.51

LF4-9 254.0 6.35 247.65 5.56 248.44

LF4-10 252.6 4.04 248.56 3.43 249.17

LF4-11 252.9 5.08 247.82 4.35 248.55

LF4-12 253.2 5.13 248.07 4.60 248.60

LF4-13 294.7 41.00 253.70 38.76 255.94

W-7 254.4 3.84 250.56 3.06 251.34

W-8 256.39 5.29 251.10 4.96 251.43

W-15 251.84 4.75 277.09 4.83 247.01

W-18 252.10 -- -- 4.92 247.27

TOC - Top of the protective casing.
msl - Elevation above mean sea level.
DTW = Depth to water.
WL - Water level elevation.
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LF4-6) exceeded any regulatory standard or criterion (13.4 ug/l human

health criterion for ingestion of water and aquatic organisms).

The vertical hydraulic gradient at the Sludge Lagoon is slightly upward,

but the apparent contamination of the-deeper wells (LF4-3 and LF4-5) by

TOX (60 and 220 ug Cl-/l) and phenolics (9 and 7 ug/l) indicate down-

ward migration of contaminants from the Sludge Lagoon.

Surface water from station LF4-16 (SW) contained measureable TOX (110 ug

CI-/I), DOC, pesticides, phenolics (12 ug/l), copper (6 ug/l), zinc

(55 ug/l), and cadmium (7 ug/l). The pesticide scan for this site

detected a low concentration of 2,4-D (0.15 ug/l) in March. Sediment

samples for station LF4-16 (SED) showed the same pattern as the other

sediment samples.

In summary, analyses of samples from Zone I confirm contamination of

groundwater, surface water, and sediment by organic solvents and cyanide.

Nonspecific analyses for specific conductance, phenolics, DOC, and TOX

support this conclusion. Groundwater contamination is highest in the

vicinity of the Sludge Lagoon. Most significant is the determination

that contaminants at the Sludge Lagoon and at the downgradient edge of

Landfill No. 4 have migrated deeper into the aquifer against an upward

hydraulic gradient. Data for wells on Hannah Road indicate lower levels

of contamination on the basis bf analyses for TOX and phenolics.

4.2.2 Zone 2, DDT Spill Site

Sample stations for Zone 2 include one monitor well (DDT-l) and four soil

sample stations (DDT-Sl through DDT-S4) along the drainage path of the

DDT Spill Site (Figure 7).

Although the original scope of work specified analyses for DDT and its

breakdown products (DT-R), apparent chlordane interferences made it

desirable to expand the list of analyses to include all organochlorine

insecticides.

4-28



phenolics [3,300 and 792 micrograms per kilogram (ug/kg)], cyanide,

(57,000 and 16,900 ug/kg), nickel (600 and 840 ug/kg), copper (1,090 and

1,590 ug/kg), lead (1,290 and 2,460 ug/kg), zinc (22,400 and

14,100 ug/kg), and chromium (4,340 and 3,720 ug/kg). Cadmium was below

the detection limit (50 ug/kg) in both samples. Without long-term, back-

ground data from the study area, it is not possible to determine whether

these concentrations of metals and phenolics are indicative of natural

conditions. However, cyanide is not produced by nature. It is unlikely

that any of these constituents would be released from the sediments into

the environment in great quantities without drastic changes in pH or Eh.

Analyses of groundwater samples from the Sludge Lagoon confirmed a high

level of contamination as indicated by specific conductance, TOX, DOC,

purgeable organics, phenolics, and cyanide. In general, the shallow

(25 feet) wells (LF4-4 and LF4-6) show a much greater degree of contami-

nation than the associated deeper wells (LF4-3 and LF4-5, respectively)

which are 50 feet deep. Of the two shallow wells, LF4-6 taps more highly

contaminated groundwater than LF4-4. Specific conductance in wells LF4-4

(131 and 129 umhos/cm in December and March) and LF4-6 (258 and

364 umhos/cm in December and March) is consistently higher than specific

conductance in other wells in Zone 1 which was generally less than

50 umhos/cm. TOX in groundwater from the Sludge Lagoon was 60 to

24,000 ug Cl-/l. TOX concentrations at the shallow wells (700 and

24,000 ug Cl-/1) were the highest measured in this study. DOC was

undetectable (<0.3 mg/I) in wells LF4-3 and LF4-5 but was 5.3 and

47.0 mg/I in wells LF4-4 and LF4-6, respectively. A wide variety of

purgeable organics at frequently high concentrations (Table 19) were

detected in wells LF4-4 and LF4-6 with the latter well being the more

contaminated. Trichloroethene was present in the greatest concentration

in well LF4-6 (132,000 ug/l). Phenolics concentrations were 67 and

4,640 ug/l in the shallow wells and 9 and 7 ug/l in the deeper wells.

Cyanide concentrations in the shallow wells (420 and 1,300 ug/l) exceeded

the EPA human health criterion (200 ug/l) for the ingestion of water and

aquatic organisms. Of the metals analyses, only nickel (28 ug/l at
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Cl-/1, respectively). Phenolics varied from 4 to 27 ug/l in

groundwater. Cyanide concentrations were generally below the detection

limit (<0 ug/1) in March. However, none of the groundwater samples from

Landfill No. 4 proper exceeded the EPA human health criterion for cyanide

of 200 ug/l (Table 14). Purgeable organics analyses (Table 19) were

performed for wells LF4-7 through LF4-9 which are set in a cluster at

depths of 100 feet, 65 feet, and 30 feet, respectively. Concentrations

of purgeable organics decreased with depth. Trichloroethene was measured

in the highest concentrations and is the best example of this trend. In

March, trichloroethene concentrations were 280 ug/l in LF4-9, 40 ug/l in

well LF4-8, and <10 ug/l in LF4-7. One or more of these samples exceeded

the 10-6 incremental cancer risk for human health (Table 14) for

carbon tetrachloride, chloroform, trichloroethene, and benzene.

The overall vertical hydraulic gradient for wells LF4-7 through LF4-9 and

LF4-10 through LF4-12 was slightly upward (see water level elevations,

Table 15). Apparently the weak artesian conditions at wells LF4-7 and

LF4-10 and the confining bed (indicated in Figures 23 and 24) were

insufficient protection against vertical migration of contaminants.

TOX at surface water stations LF4-14 (SW), LF4-15 (SW), and LF4-17 (SW)

was 70, 110, and 190 ug Cl-/1, respectively. Specific conductance was

in the range of 158 to 660 umhos/cm at 25C in December and was measured

in the range of 1,520 to 1,920 umhos/cm at 25°C in March. The reason for

the difference in these measurements is not apparent. Phenolics (12 to

23 ug/l) and DOC (41.2 to 46.6 mg/I) were generally higher than in

groundwater, but this is not unusual considering the swampy setting of

the samples.

As is usual, concentrations of phenolics, cyanide, and metals were much

higher in sediment samples than in the overlying water column. This is

due primarily to the high adsorbing capacities of clay minerals (Grim,

1968) and of the organic fraction of soils (Tinsley, 1979). For sediment

samples LF4-14 (SED) and LF4-15 (SED) concentrations were as follows:
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Table 20. Pesticide Concentrations in Samples Collected at Landfill 4
and the Sludge Lagoon (Zone 1), Robins AFB, Georgia,
March 1984

SW SED
LF4-16 LF4-16* LCH Composite

Parameter ug/l ug/kg ug/l

Aldrin <0.02 <0.94 <0.02

DDT-Rt <0.02 97.5 <0.02

Dieldrin <0.02 <0.94 <0.02

Endrin <0.02 <0.94 <0.02

Heptachlor <0.02 <0.94 <0.02

Heptachlor epoxide <0.02 <0.94 <0.02
Lindane <0.01 <0.47 <0.01

Methoxychlor <0.2 <9.4 <0.2

Chlordane <0.02 21.5 0.02

Diazinon <0.02 <0.075 <0.02

Malathion <0.1 <0.38 <0.1

Parathion <0.02 <0.075 <0.02

2,4-D 0.15 1.83 <0.06

2,4,5-T <0.06 1.45 <0.06

Silvex <0.02 <0.19 <0.02

*Data given in ug/kg, dry weight.

tLess than values are for each isomer. Detectable quantities are
reported as sum of all isomers.

SW - Surface water.
SED - Sediment.
LCH = Leachate.
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Table 19. Purgeable Organics Concentrations in Samples Collected in the
Vicinity of Landfill 4 and the Sludge Lagoon (Zone 1), Robins AFB,
Georgia, March 1984 (Page 2 of 2)

LCH
Parameter LF4-7 LF4-8 LF4-9 Composite LF4-13

Volatile Halocarbons-All Units ug/h
Bromodichloromethane <1 <1 <1 <1 <1

Bromoform <1 <1 <1 <1 <1
Bromomethane <1 <1 <1 <1 <1
Carbon tetrachloride <1 3 32 <1 <1
Chlorobenzene <1 <1 <1 <1 <1

Chloroethane <1 <1 <1 <1 <1
2-Chloroethylvinyl ether <1 <1 <1 <1 <1

Chloroform <1 <1 3 <1 <1

Chloromethane <1 <1 <1 <1 <1

Dibromochloromethane <1 <1 <1 <1 <1
1,2-Dichlorobenzene <1 <1 <1 <1 <1

1,3-Dichlorobenzene <1 <1 <1 <1 <1
1,4-Dichlorobenzene <1 <1 <1 <1 <1
Dichlorodifluoromethane <1 <1 <1 <1 <1
1,1-Dichloroethane <1 <1 <1 <1 <1
1,2-Dichloroethane <0.1 <0.1 <0.1 <0.1 <0.1

1,l-Dichloroethene <1 I <1 <1 <1

Trans-I,2-Dichloroethene <1 <1 <1 <1 <1
1,2-Dichloropropane <1 <1 <1 <1 <1
Cis-1,3-Dichloropropene <1 <1 <1 <1 <1
Trans-l,3-Dichloropropene <1 <1 <1 <1 <1
Methylene chloride <1 <1 <1 <1 <1
1,1,2,2-Tetrachloroethane <1 <1 <1 <1 <1
Tetrachloroethene <1 <1 4 <1 <1
1,1,l-Trichloroethane <1 <1 <1 <1 <1

l,l,2-Trichloroethane <1 <1 <1 <1 <1
Trichloroethene <10 40 280 <10 <1

Trichlorofluoromethane <1 <1 <1 <1 <1
Vinyl chloride 2 <1 2 <1 <1

Volatile Aromatics-All Units ug/l

Benzene <0.7 <0.7 <0.7 <0.7 <0.7

Ethyl benzene <1 <1 <1 <1 <1
Toluene <1 <1 <1 <1 <1
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Table 19. Purgeable Organics Concentrations in Samples Collected in the
Vicinity of Landfill 4 and the Sludge Lagoon (Zone 1), Robins AFB,
Georgia, March 1984 (Page 1 of 2)

SW SED
Parameter LF4-4 LF4-6* LF4-16 LF4-16t

Volatile Halocarbons-AII units ug/h
Brovuodichioromethane <1 (10 (1 <1
Bromoform (1 <10 <1 <1
Bromomethane <1 <100 <1 <1
Carbon tetrachloride 2 <100 <1 <1
Chlorobenzene (1 120 <1 (1
Chioroethane (1 <100 <1 <1
2-Chloroethylvinyl ether (1 (100 <1 (1
Chloroform <10 <100 <1 5
Chloromethane <1 <100 <1 <1
Dibromochloromethane <1 (100 <1 <1
1,2-Dichlorobenzene <1 505 (1 <1
1,3-Dichlorobenzene (1 360 <1 <1
1,4-Dichlorobenzene <1 165 (1 <1
Dichlorodifluoromethane <1 <100 <1 <1
1,1-Dichloroethane <100 <100 <1 (1
1,2-Dichloroethane 2 40 (0.1 <1
1,1-Dichioroethene <2 <10 <1 (1
Trans-1,2-Dichloroethene 125 <10 <1 <1
1,2-Dichloropropane (1 (10 <1 (1
Cis-1,3-Dichloropropene <1 <100 <1 (1
Trans-1,3-Dichloropropene <1 <10 <1 <1
Methylene chloride 2 930 <1 3
1,1,2,2-Tetrachloroethane <1 (100 <1 (1
Tetrachloroethene (1 110 <1 <1
1,1,1-Trichloroethane <1 80 <1 (1
1,1,2-Trichloroethane <1 <100 <1 <1
Trichioroethene 140 132,000 (10 (1
Trichlorofluoromethane <1 <10 (1 <1
Vinyl chloride 2,150 110 (1 <1

Volatile Aromatics-All units ug/l
Benzene 22 505 <0.7 <0.7
Ethyl benzene (1 86 <1 <1
To luene 6 455 (1 6

*Data given are average values from two duplicated samples. For data pairs
where one value is less than detection limit, one-half of this value is
averaged with positive result. See Table H-3.

tThese data are given in ug/kg.

SW - Surface water.
SED = Sediment.
LCH - Leachate.
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Table 18. Results of Analyses of Environmental Samples Collected in the
Vicinity of Landfill 4 and the Sludge Lagoon (Zone 1),
Robins AFB, Georgia, March 1984

Sp. Cond.
Station @ 25C Cyanide Purg. Org. Pesticides

No. Matrix pH (umhos/cm) (ug/l) (ug/1) (ug/l)

LF4-1 GW 5.0 30 <10 NA NA
LF4-2 GW 5.1 27 <10 NA NA
LF4-3 GW 5.6 43 <10 NA NA
LF4-4 GW 5.4 129 420 *NA

LF4-5 cW 4.4 27 <10 NA NA
LF4-6 GW 5.1 364 1,330 *NA

LF4-7 GW 5.8 31 <10 *NA

LF4-8 GW 5.8 35 (10 *NA

LF4-9 GW 5.4 55 <10 *NA

LF4-10 GW 5.7 30 60 NA NA
LF4-1l OW 5.1 32 (10 NA NA
LF4-12 O3W 5.2 40 <10 NA NA
LF4-13 GW 8.4 45 <10 *NA

LF4-14 SW 6.5 1,920 130 NA NA
LF4-14 SED NA NA 36,000t NA NA
LF4-15 SW 6.6 1,590 <10 NA NA
LF4-15 SED NA NA 139,000t NA NA
LF4-16 SW 6.4 124 (10 **

LF4-16 SED NA NA 15,900t NA *

LF4-17 SW 6.7 1,580 <10 NA NA
W-7 GW 4.8 31 <10 NA NA
W-8 GW 7.0 23 <10 NA NA
W-15 GW 5.8 35 <10 NA NA
W-18 OW 4.3 23 <10 NA NA

LCH Composite
(22,23,24) 8.4 54 NA **

*See Table 19.

tThese data are given in ug/kg, dry weight.
**See Table 20.

GW - Groundwater.
NA - Not analyzed.
SW - Surface water.

SED -Sediment.
LCH aLeachate.
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Table 16. Monitor Wells Associated with Zone I (Landfill 4 and Sludge
Lagoon) Installed During the Phase II, Stage 1 Study

Finished Well Vertical Hydraulic
Depth (ft) Gradient Direction

I Cluster of 2 on Hannah Road
LF4-1 100 Upward
LF4-2 50

2 Clusters of 2 at Sludge Lagoon
LF4-3 50 Upward
LF4-4 25
and
LF4-5 50 Upward
LF4-6 25

2 Clusters of 3 off Toe of Landfill 4
LF4-7 100 Upward
LF4-8 65
LF4-9 30
and
LF4-10 100 Overall gradient
LF4-11 65 (LF4-10 to LF4-12)
LF4-12 30 is upward, but

gradient between
LF4-12 and LF4-11
is downward

Single Upgradient
LF4-13 100
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the soil. DOC data for this survey are evaluated subjectively as an

indication of general organic contamination.

4.2.1 Zone 1, Landfill No. 4 and Sludge Lagoon

Sampling stations for Zone I include 17 monitor wells, four surface water

stations, three sediment stations, and three leachate stations

(Figure 5). They fall into four groups: the upgradient well (LF4-13),

Hannah Road wells, Landfill No. 4 proper, and the Sludge Lagoon. Since

wells monitoring Zone I include five clusters sampling separate vertical

zones, Table 16 is included to clarify the depth relationships of wells

within a cluster. Analytical data are in Tables 17 through 20.

Water quality in the upgradient well indicated apparent contamination by

TOX (260 ug Cl-/1). Nickel (27 ug/1) was above the EPA human health

criterion of 13.4 ug/l (Table 14).

Samples from the Hannah Road wells (LF4-1, LF4-2, W-15, and W-18)

detected possible contamination from phenolics (5 to 29 ug/1). TOX was

below the detection limit in all wells except W-18 (430 ug Cl-/l).

Specific conductance was low in December (13 to 21 umhos/cm at 25C) and

March (23 to 35 umhos/cm at 25C). The vertical hydraulic gradient

between wells LF4-1 (100 feet deep) and LF4-2 (50 feet deep) was upward

in December and March.

Samples from stations at Landfill No. 4 included eight monitor wells

(LF4-7 through LF4-12, W-7, and W-8), three surface water stations

[LF4-14 (SW), LF4-15 (SW), and LF4-17 (SW)], two sediment sample stations

[LF4-14 (SED) and LF4-15 (SED)], and leachate composited from three

stations [LF4-22 (LCH) through LF4-24 (LCH)].

The EPA groundwater contamination indicators (GWCI) (pH, specific

conductance, DOC, and TOX) at Landfill No. 4 were unremarkable except for

TOX which varied from 80 to 710 ug C1-/1 in wells LF4-7 through LF4-12;

TOX values in samples from wells W-7 and W-8 were low (20 and 10 ug
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volatile halocarbon tests. However, there are many organohalides that

would not be detected by these procedures. TOX data are best used as an

indicator of whether the compound-specific analyses (e.g., dichloro-

ethylene, DDT, etc.) account for all of the organohalides in the sample.

There are no criteria or standards for direct evaluation of TOX data. If

used in a rigorous manner (e.g., RCRA compliance monitoring), extensive

background and monitoring data bases are required to determine statisti-

cally whether monitoring well levels are significantly higher than back-

ground well levels. When used as a screening indicator, as is the case

with the Robins AFB Phase II, Stage 1 survey, such data are not avail-

able. For the purposes of interpreting TOX data reported in this survey,

a TOX concentration of 40 ug CI-/l was selected as being sufficiently

high to indicate the potential for significant groundwater contamination.

This concentration is based on the EPA mcl for trihalomethanes (TRMs)

which is 100 micrograms per liter (ug/l) for the sum of bromoform,

chloroform, bromodichloromethane, and dibromochloromethane concentra-

tions. Molecular weights for these species range from 119.4 for

chloroform to 252.8 for bromoform. A chloroform concentration of

100 ug/1 would be equivalent to 89 ug C1-/l reported as TOX, the ratio

of the chloride weight (3 X 35.5 = 106.5) to the molecular weight

(119.4). A bromoform concentration of 100 ug/l would be equivalent to

42 ug C1-/1 reported as TOX, the ratio of the halogen weight reported

as chlorine (3 X 35.5 = 106.5) to the molecular weight (252.8). The

cut-off level for TOX, 40 ug Cl-/l, was based on the concentration of

bromoform that could be present in a sample without exceeding the

100 ug/l THM standard. A TOX concentration of 40 ug CI-/l corresponds

to a range of 45 ug/l (all chloroform) to 95 ug/l (all bromoform) total

THMs. These comparisons are based on molecular weight considerations

only and assume 100 percent accuracy of the analytical method.

Similarly, there are no criteria or standards for direct evaluation of

DOC data. Background DOC concentrations in natural water samples can

vary widely, depending primarily on decomposition of organic matter in
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Specific conductance and pH of natural groundwater vary widely and should

be assessed in terms of long-term data or local context. LeGrand (1962)

reported that total dissolved solids (TDS) in groundwater in the Macon

area varied from 19 mg/l to 135 mg/l with most of the values being less

than 50 mg/l. These values of TDS are approximately equivalent to spe-

cific conductance values of 20 umhos/cm to 250 umhos/cm. LeGrand also

reported values of pH varying from 3.7 to 7.5; the low end of the range

indicates that natural groundwater may be more acidic than the EPA

National Interim Drinking Water Standard of 6.5 to 8.5 (Table 13).

The test for phenolics used during this study is also a screening test

which does not differentiate between synthetic phenolic compounds and

naturally occurring phenolic compounds which result from decaying organic

matter. The screening test for phenolics will not detect 2,4-dinitro-

phenol, 2-methyl-4,6-dinitrophenol, or 4-nitrophenol. It may or may not

detect 2,4-dimethylphenol.

Although there is no drinking water standard for phenolics, EPA has

established water quality criteria for 21 specific phenolic compounds, as

listed in Table 14. These criteria can be used for comparison with total

phenolic data only to determine whether the potential exists for criteria

to be exceeded. If the total phenolic concentration of a water sample

exceeds a criterion for a specific phenolic compound or group of phenolic

compounds, then the potential exists for that criterion to be exceeded.

The lowest ambient criterion for a specific phenolic compound is 0 ug/l

(for 2,4,6-trichlorophenol); therefore, any detectable phenolics may

exceed an established criterion.

TOX is a measure of organohalides which are organic compounds containing

one or more halogens (fluorine, chlorine, bromine, iodine, and astatine).

The organohalides constitute a very large class of organic compounds with

widespread use in modern society. There were additional tests used at

.5 Robins AFB that measured some, but not ail, specific organohalide

compounds, namely the organochlorine insecticide, herbicide, PCB, and
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which indicate whether the vertical movement of groundwater is upward

(discharge) or downward (recharge).

Results of the chemical analyses are discussed on a zone-by-zone basis in

the following sections. QA/QC program results are discussed in

Appendix H.

Data for cyanide, purgeable organics, and pesticides were obtained in

both December 1983 and March 1984. The samples obtained in December 1983

were analyzed after exceeding either the holding times or extraction

times specified in the analytical method. This would generally result in

a loss of the constituents of interest and hence yield data which could

understate the levels of contamination. In accordance with an OEHL

decision tha in all Phase II studies, data from analyses which exceed

holding or extraction times will not be used to confirm or deny

contamination at IRP study sites (OEHL, 1985; Wooten, 1985), these data

have been relegated to Appendix L.

The March 1984 data was analyzed in accordance with the specifications of

the methods and the data for pesticides and purgeable organics were

verified by a second gas chromatographic (CC) column for any analyte

which exceeded the threshold for confirmation specified by OEHL (Baladi,

1984).

In assessing the analytical results of this study, it is important to

recognize that some of the analytical parameters are general indicators

of water quality (pH and specific conductance), and others measure entire

classes of chemical substances without differentiating among members of

the class (TOX, DOC, and phenolics). Although it is desirable to compare

results of analyses of environmental samples to regulatory standards and

criteria, there are no standards or criteria for most of the general

indicators (except pH) or for many specific parameters.

.-
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In the groundwater samples from monitor well DDT-1 (45 feet deep), DDT

was below the detection limit (0.02 ug/1) however, insecticides were

detected. In March (Table 21), the only detectable organochlorine

insecticide was chlordane (0.04 ug/l) which exceeded the EPA human health

criterion fir ingestion of water (0 ug/l).

In March, the chlordane values varied from 870 ug/kg to 251,000 ug/kg

while DDT-R varied from 400 ug/kg to 227,000 ug/kg. For comparison,

these concentrations of DDT-R are on the same order of magnitude as soil

concentrations of DDT-R (600 to 750,000 ug/kg) measured in a drainage

ditch which received process wastes from a DDT manufacturing plant in

Alabama (WAR, 1980). In both sampling periods, the lowest concentrations

were obtained at station DDT-Sl which is closest to the spill site. No

other pesticides were detected in the soil samples, but this may be a

result of analytical interferences caused by the high concentrations of

chlordane and DDT-R in the soil samples.

In summary, groundwater and soils samples from the DDT Spill Site were

contaminated by pesticides. Groundwater in the perched water table

beneath the site was contaminated by low concentrations of pesticides;

however, it is probable that these pesticides would be attenuated by

soils materials before reaching the closest downgradient water supply

well (WS-5) which is approximately 0.5 miles east of the site. Soils in

the drainage ditch near the site contained concentrations of DDT and

chlordane that varied from several hundred parts per billion to several

hundred parts per million. This drainage ditch leads to a drainage way

which flows into Duck Lake. Duck Lake is stocked with catfish for

recreational fishing and may contain other edible fish species.

Contaminated soil could be transported via the drainage way to Duck

Lake.

4.2.3 Zone 3, Fire Protection Training Area No. 2

Sample stations at Zone 3 (Figure 8) consisted of three wells which are

completed in two, possibly three, separate aquifers. Well FPT2-1
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Table 21. Results of Analyses of Environmental Samples Collected in the
Vicinity of the DDT Spill Site (Zone 2), Robins AFB, Georgia,
March 1984

Parameter DDT-1 DDT-Sl* DDT-S2* DDT-S3* DDT-S4*

Matrix GW Soil Soil Soil Soil

pH 4.7 NA NA NA NA

Sp. Cond.

@ 25°C (umhos/cm) 90 NA NA NA NA

Aldrin <0.02 <5.0 <70 <2,500 <250

Dieldrin <0.02 <5.0 <70 <2,500 <250

Endrin <0.02 <5.0 <70 <2,500 <250

Heptachlor <0.02 <5.0 <70 <2,500 <250

Heptachlor epoxide <0.02 <5.0 <70 <2,500 <250

Lindane <0.01 <2.5 <35 <1,250 <250

Methoxychlor <0.2 <50 <700 <2,500 <125

Chlordane 0.04 871 14,800 251,000 41,600

DDT-Rt <0.02 400 1,280 227,000 22,700

*These data are given in ug/kg, dry weight. All other units for

pesticides are ug/l.
tLess than values are for each isomer. Detectable quantities are
reported as sum of all isomere

GW = Groundwater.
NA = Not analyzed.
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(20 feet deep) monitors the water-table aquifer which is underlain by

more than 30 feet of dense, unweathered clay. Well FPT2-2 (84 feet deep)

monitors the confined aquifer immediately beneath the clay zone. Since

the Providence Sand and Tuscaloosa Formation consist of sand with inter-

bedded clay lenses (Table 5), it is possible that well WS-12 may tap a

third aquifer zone, but there is no well log to confirm this. Water

supply well WS-12 is used to maintain water levels at Luna Lake. Water

supply well WS-11 was not sampled due to an obstruction in the well.

As discussed in Section 3.2, the water-table aquifer exhibited obvious

signs of contamination (oil and fuel or solvent odors) during monitor

well construction (see well logs, pages F-3 and F-4). This evidence is

reinforced by the analytical results (Tables 22 and 23) for specific

conductance (1,050 umhos/cm and 1,150 umhos/cm), TOX (100 ug Cl-/l),

DOC (93.5 mg/1), lead (109 ug/l), and purgeable organics for well FPT2-1.

A wide variety of purgeable organic compounds were present in high

concentrations in March (Table 23). Several solvents greatly exceeded

EPA water quality criteria for ingestion of water (Table 14). These

included benzene (125 ug/l versus a criterion of 0 ug/l), ethyl benzene

(105 ug/l versus a criterion of 1.4 ug/l), toluene (440 ug/l versus a

criterion of 14.3 ug/l), and chloroform (1,150 ug/l versus a criterion of

0 ug/l). The concentration of lead in well FPT2-1 (109 ug/l) is more

than twice the EPA interim primary drinking water standard of 50 ug/l.

TOX concentrations in samples from wells FPT2-2 (70 ug CI-/l) and WS-12

(300 ug Cl-/l) are indicative of contamination by halogenated organic

compounds, but if TOX is a reliable indication, the contamination is due

to compounds other than volatile halocarbons (VOH) (Table 26). No

purgeable organics were detected in groundwater from well FPT2-2 in

March. There were no purgeable organics detected in WS-12 in March.

This latter well also had low levels of phenolics (10 ug/l); all of which

exceed or may exceed regulatory standards (Table 14).
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Table 22. Results of Analyses of Environmental Samples Collected
in the Vicinity of the Fire Protection Training Area No. 2

(Zone 3), Robins AFB, Georgia, December 1983

Sp. Cond.
Station @ 25"C TOX DOC Phenolics Lead

No. Matrix pH (umhos/cm) (ug Cl-/I) (mg/I) (ug/l) (ug/l)

FPT2-1* GW 7.2 1,050 100 93.5 NA 109

FPT2-2t GW 9.8 66 70 1.6 NA -30

WS-12t GW 3.6 34 300 <0.3 10 <30

*1.3 feet of oil on top of water surface.

tWells FPT2-2 and WS-12 are completed in confined aquifers.
Unable to sample WS-11.

GW " Groundwater.

NA = Not analyzed.
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Table 23. Results of Analyses of Environmental Samples Collected in the
Vicinity of the Fire Protection Training Area No. 2 (Zone 3),
Robins AFB, Georgia, March 1984

Parameter FPT 2-1 FPT 2-2 WS-12

. pH 5.8 5.7 4.1
* Sp. Cond. @ 25C (umhos/cm) 1,150 93 48

Cyanide (ug/1) NA NA <10

. Volatile Halocarbons-All Units ug/l
Bromodichloromethane <10 <1 <1
Bromoform <1 <1 <1
Bromomethane <1 <1 <1

" Carbon tetrachloride <10 <1 <1
- Chlorobenzene 3,570 <1 <1

Chloroethane 20 <1 <1
* 2-Chloroethylvinyl ether 3 <1 <1
, Chloroform 1,150 <1 <1

Chloromethane <1 <1 <1
Dibromochloromethane <100 <1 <1
1,2-Dichlorobenzene <100 <1 <1
1,3-Dichlorobenzene <100 <1 <1

" 1,4-Dichlorobenzene <100 <1 <1
Dichlorodifluoromethane <1 <1 <1
1,[-Dichloroethane <1 <1 <1
l,2-Dichloroethane <10 <1 <1
1,2-Dichloroethene 1 <1 <1
Trans-1,2-Dichloroethene <10 <1 <1
1,2-Dichloropropane 1 <1 <1

Cis-1,3-Dichloropropene <100 <1 <1
Trans-1,3-Dichloropropene <1 <1 <1
Methylene chloride 560 <1 <1
1,1,2,2-Tetrachloroethane <100 <1 <1
Tetrachloroethene <100 <1 <1

S1,1,l-Trichloroethane <1 <1 <1
* 1,1,2-Trichloroethane <100 <1 <1
* Trichloroethene <100 <1 <1

Trichlorofluoromethane 8 <1 <1
Vinyl chloride 36 <1 <1

Volatile Aromatics-All Units ug/l
Benzene 125 <0.7 <0.7
Ethyl benzene 105 <1 <1
Toluene 435 <1 <1

NA = Not analyzed.
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Hydrologic conditions at Zone 3 favor migration of water from the

water-table aquifer to the next lower aquifer. Walton (1970) states that

vertical leakage through a confining bed may be estimated from a modified

form of the Darcy equation:

Q = (K',IhAc)/m'

where K' - vertical hydraulic conductivity of the confining bed,

Q vertical leakage,

M' thickness of the confining bed,

Ac area over which leakage occurs, and

Ah -head difference between the two aquifers.

The approximate leakage per square foot (Ac = I ft2 ) at Zone 3 may be

calculated by assuming K' of the unweathered clay confining bed is

I x 10- 4 gpd/ft 2 (Freeze and Cherry, 1979) and using values of m'

(37 ft) and h (22.78 ft) determined in this study. These values yield

an approximate leakage of 6 x lO- gpd/ft2 (0.02 gallons per year

per square foot) which is an extremely low rate of leakage.

The rate of flow could be greater if the synthetic organic solvents

produced higher hydraulic conductivities as reported by Brown (1982);

however, water quality in well FPT2-2 does not indicate solvent

contamination of the next lower aquifer.

It is worth noting that TOX values for wells FPT2-1, FPT2-2, and WS-12 do

not correlate with total VOR. In the well FPT2-1, TOX was far lower than

jwould be expected from the total VOH. The reverse is true for wells

FPT2-2 and WS-12 where TOX is greater than would be expected on the basis

of total VOH. Although the latter trend is inconclusive on the basis of

present data, it is interesting when taken in the context of the study

site.

In summary, the water-table aquifer at Fire Protection Training Area

No. 2 is highly contaminated with petroleum products, organic solvents,

and lead being the primary contaminants; an oil layer (1.3 feet) was
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present on the water surface in the shallow well before the December

sampling. Despite a downward vertical hydraulic gradient, groundwater

from the next lower (confined) aquifer showed no sign of contamination

from oil, solvents, or lead, but it did have a TOX concentration of

70 ug CI-/I. The water supply well (WS-12) at the site showed possible

contamination by TOX and phenolics in December.

4.2.4 Zone 4, Landfill No. 1 and JP-4 Spill Site

Sample stations for Zone 4 consisted of five shallow monitor wells

(wells LFI-I through LFI-5) (Figure 9). Results of analyses for samples

collected within Zone 4 are summarized in Tables 24 and 25.

GWC[ parameters indicate contamination in all Zone 4 wells, primarily by

organic halogens. TOX concentrations range from 90 to 220 ug CF-/I in

samples from the five wells. With the exception of high specific

conductance (727 umhos/cm) and moderately elevated DOC (37.3 mg/l) in

well LFI-4, all other GWCI parameters within this zone are within the

range of expected natural background conditions.

Analyses for purgeable organics were performed only on samples from

wells LFI-2 and LFI-3. Groundwater from well LFI-2 contained 2 ug/l of

trichloroethene in March 1984. This concentration exceeds the ambient

criterion of 0 ug/l (Table 14).

Total detectable purgeable organics in well LFI-3 was a mean of 950 ug/l

for the March 1984 duplicate sample. Six constituents account for the

total concentrations reported: 1,2-dichlorobenzene; 1,3-dichlorobenzene;

1,4-dichlorobenzene; trichloroethene; ethyl benzene; and toluene. All

other constituents were not detected.
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Table 25. Results of Analyses of Environmental Samples Collected in the
Vicinity of Landfill I (Zone 4), Robins AFB, Georgia, March 1984

Parameter LFI-l LFI-2 LFL-3 LFl-4 LFl-5

PH1  5.2 5.5 5.5 6.2 5.9
Sp. Cond. @ 25*C (umhos/cm) 101 89 91 1,418 125
Cyanide (ug/l) 275 15 165 235 (10

Volatile Halocarbons-All units ug/h
Bromodichloroimethane NA <1 <1 NA NA
Bromo form NA <1 <1 NA NA
Bromome thane NA <1 (1 NA NA
Carbon tetrachloride NA <1 (1 NA NA
Ch lorobenzene NA <1 <1 NA NA
Chloroethane NA <1 <1 NA NA
2-Chloroethylvinyl ether NA (1 (1 NA NA
Chloroform NA (1 (1 NA NA
Ch loromethane NA (1 (1 NA NA
Dibromochloromethane NA <1 <1 NA NA
1,2-Dichlorobenzene NA (1 86 NA NA
1,3-Dichlorobenzene NA <1 7 NA NA
1,4-Dichlorobenzene NA <1 40 NA NA
Dichlorodifluoromethane NA <1 <1 NA NA
1,1-Dichloroethane NA <1 <1 NA NA
I ,2-Dichloroethane NA (0.1 <1 NA NA
l,1-Dichloroethene NA <1 (1 NA NA
Trans-1,2-Dichloroethene NA <1 <10 NA NA
1,2-Dichloropropane NA <1 <1 NA NA
Cis-1,3-Dichloropropene NA <1 <1 NA NA
Trans-1,3-Dichloropropene NA <1 <1 NA NA
Methylene chloride NA <1 <1 NA NA
1,I,2,2-Tetrachloroethane NA (1 <1 NA NA
Tetrachloroethene NA <1 <1 NA NA
1,1,1-Trichloroethane NA (1 <1 NA NA
1,1,2-Trichloroethane NA <1 <1 NA NA
Tr ich loroethene NA 2 210 NA NA
Trichlorofluoromethane NA <1 <1 NA NA
Vinyl chloride NA <1 <1 NA NA

Volatile Aromatics-All units ug/l
Benzene NA <0.7 <10 NA NA
Ethyl benzene NA <1 28 NA NA
To luene NA <1 580 NA NA

NA -Not analyzed.
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The March samples from well LFI-3 contained 580 ug/l of toluene which is

well above the EPA ambient criterion of 14.3 ug/l for human health.

Concentrations of total phenolics in the five Zone 4 wells ranged from

12 to 201 ug/l. These concentrations exceed EPA ambient criteria for

specific phenolic compounds (2,4-dichlorophenol; 2,4-dinitro-o-cresol;

dinitrophenol; and phenol) given in Table 14.

Oil and grease was detected at low levels in all Zone 4 wells with the

exception of well LFI-3. An oil and grease concentration of 12 mg/i is

reported for well LF1-3, which prior to initial sampling contained

approximately 2.3 feet of fuel (Table 24). Given the quantity of fuel

measured in well LFl-3, it may seem that the oil and grease results

should be higher than 12 mg/l; however, the presampling purge would

remove all of the fuel and water standing in the well. Since fuel flows

through soil at a rate approximately half that of groundwater, the well

would be recharged much more quickly with water than fuel. Consequently,

a sample collected immediately following the purge would contain less

fuel than one might expect.

Cyanide concentrations for the March 1984 samples from wells LFI-1,

LFI-3, and LFI-4 range from 165 to 275 ug/l and exceed EPA ambient

criterion (200 ug/l) and/or the EPA maximum concentration for protection

of freshwater aquatic life (52 ug/l). It should be recognized that the

presence of fuel in well LFI-3 may have caused interferences in the

cyanide analyses for this well since fatty acids or oil could co-distill

with cyanide and contribute to the turbidity of the sample. This would

not be the case for other wells at Zone 4 since they did not contain

free-floating fuel.

Metals analyses for Zone 4 water samples indicate no significant contami-

nation for the six metals reported. Lead, chromium, and cadmium were

below detection limits (30, 10, and 5 ug/l, respectively) in all samples.

Detection limits for these metals are below primary mcls for drinking
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water (see Table 13). Copper was detected in well LFI-2 at a concentra-

tion of 9 ug/l, well below the secondary mcl of 1,000 ug/l. Zinc concen-

trations in the five wells ranged from 44 to 456 ug/l, well below the

secondary mcl of 5,000 ug/l. Nickel was not detected in any of the five

samples. The detection limit reported for nickel is 20 ug/l.

In summary, contamination of shallow groundwater within Zone 4 is

indicated by the presence of TOX, phenolics, and cyanides in nearly all

monitoring wells. Samples from well LFI-3 had high concentrations of

purgeable organics and oil and grease. An estimated 2.3 feet of fuel was

present in well LFI-3 prior to initial sampling. Cyanide concentrations

in the March 1984 samples from wells LF1-l and LFI-4 exceed the EPA

ambient criterion of 200 ug/l. Results of metals analyses indicated no

significant contamination due to cadmium, chromium, copper, lead, nickel,

or zinc.

4.2.5 Zone 5, Landfill No. 2 and Fire Training Area No. 1

Sampling stations for Zone 5 included three shallow monitor wells (LF2-1,

LF2-2, and LF2-3) and three surface water sampling stations (LF2-4,

LF2-5, and LF2-6) as shown on Figure 9. Results of analyses for samples

collected within Zone 5 are summarized in Tables 26 and 27.

Of the GWCI parameters, only TOX indicates significant contamination in

Zone 5 samples. TOX concentrations range from 110 to 490 ug C1-/l.

Specific conductance, pH, and DOC values for Zone 5 are within the range

of expected natural background conditions.

Concentrations of total detectable purgeable organics in Zone 5 water

samples range from 100 to 830 ug/l in groundwater samples and below

detection limits to 5,340 ug/l in surface water samples. Purgeable

organics were not detected in significant quantities in samples from

surface water station LF2-5. In the remaining five stations, 96 to over

99 percent of the total detectable purgeable organic concentration

consists of the following constituents: chlorobenezene, dichlorobenzenes,
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Table 27. Results of Analyses of Environmental Samples Collected in the
Vicinity of Landfill 2 (Zone 5), Robins AFB, Georgia, March 1984

SW SW SW
Parameter LF2-1 LF2-2 LF2-3 LF2-4 LF2-5 LF2-6

pH 5.8 5.2 6.2 6.1 7.2 6.5
Sp. Cond. @ 25°C (umhos/cm) 632 118 132 113 837 156
Cyanide (ug/l) <10 <10 <10 <10 <10 <10

Volatile Halocarbons-All units ug/1
Bromodichloromethane <1 <1 <1 <1 <1 I

Bromoform <1 <1 <1 1 <1 <1

Bromomethane <1 <1 <1 <1 <1 <1

Carbon tetrachloride <1 <1 <1 <1 <1 <1
Chlorobenzene 15 <1 <1 2 <1 20

Chloroethane <1 <1 <1 <1 <1 <1
2-Chloroethylvinyl ether <1 <1 <1 <1 <1 <1

Chloroform <1 <1 <1 <1 <1 2
Chloromethane <1 <1 <1 <1 <1 <1

Dibromochloromethane <1 <1 <1 <1 <1 <1

1,2-Dichlorobenzene 77 2 2 180 <1 <2

1,3-Dichlorobenzene 7 2 2 7 <1 <2

1,4-Dichlorobenzene 32 <1 <1 <1 <1 <2
Dichlorodifluoromethane <1 <1 <1 <1 <1 <1

1,l-Dichloroethane <1 <1 <1 <1 <0.1 <1

1,2-Dichloroethane 3 3 <1 16 <1 2

1,1-Dichloroethene <1 <1 1 3 <1 <1

Trans-1,2-Dichloroethene <10 <10 <10 <10 <1 <10

1,2-Dichloropropane <1 <1 <1 <1 <1 <1

Cis-1,3-Dichloropropene <1 <1 <1 <1 <1 <1

Trans-1,3-Dichloropropene <1 <1 <1 <1 <1 <1

Methylene chloride <1 <1 <1 <1 <1 20

1,1,2,2-Tetrachloroethane <1 <1 <1 <1 <1 <1
Tetrachloroethene <1 <1 <1 <1 <1 30

1,1,1-Trichloroethane <1 <1 <1 <1 <1 <1

l,1,2-Trichloroethane <1 <1 <1 <1 <1 2

Trichloroethene 19 66 52 5,080 <1 495

Trichlorofluoromethane <1 <1 <1 <1 <1 <1
Vinyl chloride 79 210 760 4 <1 19

Volatile Aromatics-All units ug/l

Benzene 18 <1 <1 <1 <0.7 <10

Ethyl benzene <1 <1 8 <1 <1 <1

Toluene 8 2 4 36 <1 <1

SW = Surface water.
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tetrachloroethene, trichloroethene, vinyl chloride, benzene, ethyl

benzene, and toluene.

Tetrachloroethene was detected in water from LF2-6 (SW) at a level of

30 ug/l, below the EPA criterion for chronic toxicity to aquatic life

(840 ug/). Trichloroethene was detected (30 ug/h) in the March sample

from LF 2-6; this concentration is below the EPA criterion for chronic

toxicity to freshwater aquatic life (21,900 ug/l) but well above the

criterion for an incremental cancer risk over a lifetime of 10
- 6

(2.7 ug/). Vinyl chloride was detected in five of six March 1984

samples at concentrations of 4 to 760 ug/l. These concentrations are 2

to 380 times the EPA criterion for an incremental cancer risk of

10-6 (2.0 ug/). Benzene was detected in the March groundwater

samples from well LF 2-1 at a concentration of 18 ug/l. This

concentration is well below the drinking water limit of 4,500 ug/l

recommended by Sax (1979). Ethyl benzene was detected in well LF2-3 in

March 1984 at a concentration of 8 ug/l. This is above the EPA ambient

criterion of 1.4 ug/ but well below the EPA criterion for acute toxicity

to freshwater aquatic life, 32,000 ug/l. The toluene concentration in

the March sample from surface water station LF2-4 (36 ug/l) exceeds the

EPA ambient criterion of 14.3 ug/l but is well below the EPA criterion

for acute toxicity to freshwater aquatic life (17,500 ug/l).

Concentrations of total phenolics in the six Zone 5 samples range from 2

to 10 ug/l. Concentrations in samples from well LF2-1 (10 ug/) and

surface water stations LF2-5 (4 ug/l) and LF2-6 (10 ug/l) exreed EPA

criteria for specific phenolic compounds, specifically 2,4-dichlorophenol

and phenol.

Cyanide was not detected in the March samples from Zone 5. Results of

metals analyses on Zone 5 water samples indicate no significant contami-

nation due to nickel, copper, lead, zinc, chromium, and cadmium. Lead,

chromium, and cadmium were either not detected or below the primary mcl

(50, 50, and 10 ug/l, respectively). Copper and zinc were either not
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downward against the hydraulic gradient and have penetrated the

confining bed beneath Landfill No. 4 and another confining bed

deeper in the aquifer. The presence of contaminants that are

denser than water in samples collected from wells in Zone 4

raises the possibility that vertical migration of "si-'ers" may

also be occurring in Zone 4.

2. Fuel was encountered in well LF1-3. Prior to initial bailing of

the well, an estimated 2.3 feet of fuel was floating on the

water within the casing. Oil and grease in the water sample

from this well was also high (12 mg/I). The source of the fuel

may be the former leak in the 4-inch supply line in the vicinity

of Landfill No. I (Schroeder et al., 1982).

3. Significant amounts of volatile organic compounds are present in

shallow groundwater within Zone 4. The presence of these com-

pounds is indicated by TOX levels of 90 to 220 ug Cl-/l in the

five monitoring wells and total purgeable organics concentra-

tions of 950 ug/l in well LFI-3 for the March 1984 sample. VOA

compounds account for 64 percent of the total purgeable organics

concentrations in water from well LFI-3. The source of the VOA

is most likely JP-4 spilled from the leaking supply line.

Trichloroethene in samples from LFI-2 and LFI-3 occur in concen-

trations that exceed the EPA ambient criterion of zero for

ingestion of water.

4. Total phenolic concentrations of 12 to 201 ug/l in the five

wells indicate that EPA water quality criteria for specific

phenolic compounds may be exceeded.

5. Cyanide concentrations for the March 1984 samples from wells

LFI-I, LFI-3, and LFI-4 range from 165 to 275 ug/l and exceed

the EPA ambient criterion (200 ug/1) and/or the EPA maximum

concentration for protection of freshwater aquatic life

(52 ug/l).

6. Metals analyses for Zone 4 monitoring well samples indicate no

significant contamination due to cadmium, chromium, copper,

lead, nickel, and zinc.

4-56

.-i" i'i.- '-i-j - - 'i 
- ' j -i

. ' "'j-i .j i -i i -'i ' f .-i i *,l - ,i i -ii'" i -' i il ,i i-il -- i .i'iii'



1. The water-table aquifer in the vicinity of Fire Protection

Training Area No. 2 is contaminated with high concentrations of

solvents, lead, and oil as indicated by analyses for well

FPT2-1. Contamination of the water-table aquifer extends at

least as far as well FPT2-2 (55 feet from well FPT2-1) since

"solvent" or "fuel" odors were noted in the water-table aquifer

during construction of well FPT2-2 which was completed in an

artesian aquifer.

2. Although the vertical hydraulic gradient favors a low rate of

seepage (0.02 gallons per year per square foot) from the

water-table aquifer to the next lower (confined) aquifer,

groundwater from well FPT2-2 contained no detectable

concentrations of lead or solvents. The pH of water from well

FPT2-2 was remarkably high in December 1983 (9.8) but was lower

(5.7) in March 1984; the lower pH is within the typical range

(3.7 to 7.5) of pH in the Macon area (LeGrand, 1962).

3. December 1983 data for water supply well WS-12 which samples a

confined aquifer included positive results for TOX and

phenolics. The concentration of phenolics (10 ug/l) in WS-12

may exceed the EPA ambient criteria for 2,4,6-trichlorophenol (0

ug/l), 2,4-dichlorophenol (3.09 ug/l), or pentachlorophenol

(3.5 ug/l).

4.3.4 Zone 4, Landfill No. I and JP-4 Spill Site

Based on analyses from five monitoring wells within the zone and

geological information obtained during well installation, the following

significant findings are reported:

1. Soils underlying Zone 4 will retard but not prevent migration of

contaminants from shallow groundwater in the zone either later-

ally or vertically. Though clay and sandy clay lenses do exist

beneath the zone, these strata are not continuous (Figures 24

and 25). As discussed in Sections 4.2.1 and 4.3.1, analytical

results from separate wells screened above and below confining

layers in Zone I indicate that organic contaminants are moving
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phenolics and specific phenolics would be required to determine

the true range of natural background for phenolics.

4.3.2 Zone 2, DDT Spill Site

The uppermost aquifer at this site is a perched water table supported by

a clay lens 45 feet beneath land surface. Surface water runoff from

Zone 2 is directed by the railroad ditch (Figure 7) to a drainage way

leading to Duck Lake (Figure 20).

Results of analyses for this site determined:

1. High concentrations of DDT and chlordane are present in soil

samples taken from the railroad ditch. DDT concentrations in

the ditch varied from approximately 1,300 ug/kg to

227,000 ug/kg, while chlordane concentrations varied from

approximately 15,000 ug/kg to 251,000 ug/kg. This threatens

water quality and fish quality in Duck Lake.

2. Analyses of groundwater from well DDT-1 detected low concentra-

tions of pesticides but not DDT. Chlordane was detected

(0.04 ug/1) in the March 1984 sample. This concentration

exceeds the 10-6 incremental increase of cancer risk EPA

water quality criterion of 0.00046 ug/l (EPA, 1980). However,

contaminants in the perched water table will probably be

attenuated by soils materials before groundwater from this site

could seep to the closest water supply well, which is WS-5

(Figure 19). Therefore, Zone 2 poses no immediate practical

threat to potable water supplies.

4.3.3 Zone 3, Fire Protection Training Area No.2

The water-table aquifer beneath Zone 3 is approximately 15 feet thick and

is separated from the next lower aquifer by over 30 feet of stiff clay.

Luna Lake, just west of Zone 3 (Figure 8), is a man-made lake which is

maintained with groundwater from water supply well WS-12.

Significant findings for this zone are as follows:
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TOX (260 ug Cl-/l), and nickel (27 ug/1). Although this

concentration of nickel exceeds the EPA human health criterion

(13.4 ug/l), it is possible that 27 ug/l nickel may be within

the range of natural background for this area since this value

is not much greater than the detection limit for nickel

(20 ug/l). Samples from three wells (of 25 analyzed for nickel)

contained detectable concentrations of nickel (23, 27, and

28 ug/1); the other 22 samples had results of <20 ug/l nickel.

Contamination in the upgradient well is probably related to

infiltration of contaminants from the built-up area west of well

LF4-13.

4. Groundwater from the wells along Hannah Road (LF4-1, LF4-2,

W-15, and W-18) yielded positive results for phenolics, and the

sample from well W-18 was apparently contaminated by halogenated

organic compounds (TOX = 430 ug CF-/I).

5. Since Landfill No. 4 is in a swamp, some, possibly all, of the

phenolics may be attributable to naturally occurring phenolics,

but additional analyses for specific phenolics would be required

to test this possibility. Phenolics concentrations at the

landfill perimeter in the Landfill Closure Report (LETCO, 1980)

varied from 4 to 1,900 ug/l with two values exceeding 100 ug/l

(360 and 1,900 ug/l) (see p. B-3). LETCO detected one specific

phenolic compound (phenol) in priority pollutant analyses for

wells W-4 and W-5 (990 and 110 ug/l, respectively) which had

phenolics (total, nonspecific) concentrations of 93 and

1,900 ug/l, respectively. The other two wells tested by LETCO

for specific phenolics (W-15 and W-18) had negative results on

the priority pollutant scan for phenolics (p. B-4), but total

phenolics either undetected (<2 ug/l) or measured at slightly

above the detection limit (3 ug/l). These limited data may

suggest that background concentrations of naturally occurring

phenolics are approximately 3 ug/l or less and that concentra-

tions of total phenolics much higher than this are indicative of

synthetic phenolics; however, additional analyses for total
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east. For example, the December 1983 vertical hydraulic gradients were

approximately 0.005 at the Sludge Lagoon, 0.008 at the toe of Landfill

No. 4, and 0.049 at Hannah Road. The horizontal hydraulic gradient in

this area may be derived from the water level contour maps (Figures 21

and 22) and is approximately 0.003. The horizontal flow direction

indicated by the contours is generally from west to east.

Significant findings for Zone I are as follows:

I. Groundwater in the vicinity of Landfill No. 4 and the Sludge

Lagoon is contaminated by high concentrations of solvents.

Groundwater contamination is also indicated by analyses for TOX,

DOC, phenolics, and cyanide. This is consistent with the

findings of the landfill closure report for this zone (LETCO,

1980).

2. Contaminants have migrated vertically into the aquifer beneath

Zone I. In doing so, these contaminants have moved against the

vertical hydraulic gradient and have passed through zones of

relatively low hydraulic conductivity. Leakage of contaminants

through the peat and organic, silty clays beneath Landfill No. 4

may be due, in part, to some of the contaminants being denser

than water (e.g., trichloroethene) which causes them to "sink"

in the aquifer. In addition, the problem of vertical migration

may have been exacerbated by monitor well construction

techniques used during the landfill closure study in 1979

(LETCO, 1980). The well logs from that study (Appendix K)

reveal that wells W-4, W-5, W-7, and W-9 fully penetrate both

landfill materials and the underlying confining bed. The other

wells (Figure 6) fully penetrate the waste materials but were

completed in the underlying confining bed. There is no evidence

that pit casings were employed in any of these wells; therefore,

it is possible that leachate may migrate down through the filter

pack of these wells.

3. Groundwater collected from the upgradient well (LF4-13) had at

least low levels of contamination as indicated by analyses for
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compositing the samples could have diluted contaminants from any given

well to a concentration below the detection limit.

Purgeable organics were detected in samples from wells WS-3 and WS-8 in

March 1984 (Table 31). Chloroform was detected in the March sample from

well WS-8 and thus exceeds the EPA water quality criterion of 0 ug/l for

human health; however, it is below the THM standard for drinking water

(Table 13). In the March 1984 priority pollutant scan (Table 31),

concentrations of chloroform (50 ug/l) and bromodichloromethane (14 ug/l)

were higher than concentrations of these compounds (chloroform, 2 to

4 ug/l; bromodichloromethane, not detected) in discrete samples from the

wells (Table 32). This may be the result of contamination of the

composite sample by solvent vapors in the laboratory or during the act of

compositing the sample.

The pesticide and base/neutral portions of the organic priority pollutant

scan (Table 31) were below detection limits in March 1984.

In summary, total phenolics data for water supply wells WS-3, WS-6, and

WS-8 may exceed EPA water quality criteria for specific phenolic com-

pounds (Table 14). Solvents were detected in wells WS-3 and WS-8 in

March 1984. Trichloroethene in WS-3 exceeded the EPA ambient criterion

(0 ug/l) in the March sample. Chloroform in WS-8 also exceeded the EPA

ambient criterion (0 ug/l) but did not exceed the THM standard

(100 ug/l).

4.3 SIGNIFICANCE OF FINDINGS

4.3.1 Zone 1, Landfill No. 4 and Sludge Lagoon

This study site is in a swampy area and is underlain by deposits of peat

and organic, silty clays (Figures 23 and 24). The organic soils beneath

the landfill are in turn underlain by sands with interbeded clay.

Vertical hydraulic gradients in this zone are indicative of artesian

conditions and favor discharge of groundwater into surface water of the

swamp. The vertical hydraulic gradients tend to increase from west to
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Table 32. Results of Analyses of Environmental Samples Collected from Water
Supply Wells WS-3, WS-6, and WS-8, Robins AFB, Georgia, March 1984

Parameter WS-3 WS-6 WS-8

PH 6.0 5.8 8.4

Sp. Cond. @ 25*C (umhos/cm) 78 52 131

Cyanide (ug/l) (10 <10 (10

Volatile Halocarbons-All Units ug/l

Bromodichloroumethane <1 <1 <1

Bromo form <1 <1 <1

Bromomethane <1 <1 <1

Carbon tetrachloride <1 <1 <1

Ch lorobenzene <1 <1 A1

Chioroethane <1 <1 (1

2-Chloroethylvinyl ether <1 <1 <1

Chloroform 4 <1 2

Ch loromethane <1 <1 <1

Dibromochloromethane <1 <1 (1

1,2-Dichlorobenzene <1 <~1 <1

1,3-Dichlorobenzene <1 <1 <1

l,4-Dichlorobenzene <1 <1 (1

Dichlorodifluoromethane <1 (1 <1

1 ,1-Dichloroethane <1 <1 <1

I ,2-Dichloroethane (0.1 <0.1 (0.1

1, 1-Dichioroethene <1 <1 <1

Trans-1,2-Dichloroethene <1 (1 <1

1,2-Dichloropropane <1 <1 <1

Cis-1,3-Dichloropropene <1 (1 <1

Trans-1,3-Dichloropropene <1 <1 <1

Methylene chloride <1 <1 (1

1,1,2,2-Tetrachloroethane <1 <1 <1

1,1,1-Trichloroethane <1 <1 <1

1,l,2-Trichloroetlhane <1 <1 <1

Tr ich loroethene <1 (1 <1

Trichlorofluoromethane (1 <1 <1

Vinyl chloride <1 <11 <1

Volatile Aromatics-All Units ug/l

Benzene <0.7 <0.7 <0.7

Ethyl benzene <1 <1 <1

Toluene <1 <1 <1
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Table 31. Results of Analyses of Composite Sample of Water Supply
Wells WS-3, WS-6, and WS-8, Robins AFB, Georgia, March 1984
(Page 4 of 4)

Parameter March 1984

Base/Neutrals (ug/l)

3 ,3-Dichlorobenzidine (1.0

Chrysene (1.0

bis (2-Ethyllhexyl) phthalate <1.0

Di-n-octylphthalate (1.0

Benzo (b) fluoranthene (1.0

Benzo (k) fluoranthene <1.0

Benzo (a) pyrene <1.0

Indeno (1,2,3-c,d) pyrene (2.5

Dibenzo (a,h) anthracene (2.5

Benzo (g,h,i) perylene (2.5
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Table 31. Results of Analyses of Composite Sample of Water Supply
Wells WS-3, WS-6, and WS-8, Robins AFB, Georgia, March 1984
(Page 3 of 4)

Parameter March 1984

Base/Neutrals (ug/l)
N-ni trosodimethylamine (1.0
bis (2-Chloroethyl) Ether (1.0
1, 3-Dichlorobenzene <1.0
1 ,4-Dichlorobenzene (1 .0
1 ,2-Dichlorobenzene (1 .0
bis (2-Chioroisopropyl) ether (1.0
Hexachioroethane (1.0
N-nitrosod i-n-propylamine (1.0
N itrobenzene (1.0
I sophorone (1.0
bis (2-Chioroethoxy) methane (1.0
1 ,2,4-Trichlorobenzene (1.0
Naphthalene (1.0
Hexach lorobutad iene <1.0
Hexachiorocyclopentadi ene (1.0
2-Ch loronaphthalene (1.0
D imethylphthalate (1.0
Acenaphthylene (1.0
2,6-Dinitrotoluene (1.0
Acenaphthene (1.0
2 ,4-Dinitrotoluene (1.0
Diethylphthalate <1.0
F luorene (1.0
4-Chiorophenyl phenyl ether (1.0
Diphenylamine (N-nitroso) (1.0
1 ,2-Diphenylhydrazine (Azobenzene) (1.0
4-Bromophenyl phenyl ether (1.0
Hexach lorobenzene (1.0
Phenanthrene (1.0
Anthracene (1.0
Di-n-butylphthalate 1.0
Fluoranthene (1.0
Benzidine (1.0
Pyrene (1.0
Butylbenzylphthalate (1.0
Benzo(a )anthracene (1.0
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Table 31. Results of Analyses of Composite Sample of Water Supply
Wells WS-3, WS-6, and WS-8, Robins AFB, Georgia, March 1984
(Page 2 of 4)

Parameter March 1984

Pesticides/PCBs (ug/1)
Aldrin (0.004
Al pha-BHC (0.003
Bet a-BIC <0. 106

Gamma-BHC (0.004
Delta-BHG (0.009
Chlordane <0.014
4,4'--DOT (0.012
4,4' -DDE <0.004
4,4'-DDD <0.011
Dieldrin <0.002
Alpha-Endosulfan <0.014
Beta-Endosulfan <0.004
Endosulfan sulfate (0.066
Endrin <0.006
Endrin aldehyde (0.023
Heptachlor <0.003
Heptachlor epoxide <0.083
FCB-1242 <0.050
PCB-1254 <0.050
PCB-1221 (0.10
PCB-1232 <0.050
PCB-1248 <0.050
PCB-126U <0.050
PCB- 1016 (0.10
Toxaphene (0.24

Phenolics (ug/1) <.

2hno <2.5etyheo
2,-DChlorophenol <.

2,4-Ntrirophenol (2.5
2 ,4-Dimithylphenol <2.5

4-Nitrophenol (2.5
4,6-Dinitro-o-cresol (25
Pentachiorophenol (2.5
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Table 31. Results of Analyses of Composite Sample of Water Supply
Wells WS-3, WS-6, and WS-8, Robins AFB, Georgia, March 1984
(Page I of 4)

Parameter March 1984

Volatile Organics (ug/1)

Acrolein (50

Acrylonitri le <50
Benzene (0.7

Bromod ich loromethane 14

Brono form <1

Bromomethaie <

Carbon tetrachloride <1

Ch lorobenzene <1

Chloroethane <1

2-Chloroethylvinyl ether <1

Chloroform 50

Gh loromethane <

D ibromochioromethane (1

1, l-Dichloroethane (0.1

1 ,2-Dichloroethane <1

I ,1-Dichloroethene (1

Trans-I ,2-Dichloroethene <1

1 ,2-Dichloropropane <1

Cis-1 ,3-Dichloropropene <1

Trans-i ,3-Dichloropropene <1

Methylene chloride 3
1,1 ,2,2-Tetrachloroethane <1

Tetrachloroethene <1
1,1, 1-Trichloroetthane <I

1,1 ,2-Trichloroethane <1

Trich loroethene <1

Trich lorofluoromethane <1

Vinyl chloride <1

Ethyl benzene (1

Toluene (1
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Table 28. Results of Analyses of Environmental Samples Collected in the
Vicinity of the Hazardous Waste Burial Site (Zone 6),
Robins AFB, Georgia, December 1983

Sp. Cond.
Station @ 250C Hg

No. Matrix pH (umhos/cm) (ug/l)

IW-I GW 4.8 21 <0.2

GW Groundwater.

Table 29. Results of Analyses of Environmental Samples Collected in the
Vicinity of the Hazardous Waste Burial Site (Zone 6),
Robins AFB, Georgia, March 1984

Sp. Cond.
Station @ 25°C DDT PCB Hg

No. Matrix pH (umhos/cm) (ug/l) (ug/l) (ug/l)

HW-l GW 4.1 33 <0.02 <0.25 NA

GW = Groundwater.
NA = Not analyzed.
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detected or below the secondary mcl (1,000 and 5,000 ug/l, respectively).

Detection limits for each metal were lower than the respective mcl.

Nickel was not detected in any of the six samples. The detection limit

reported for nickel is 20 ug/L.

In summary, contamination in shallow groundwater and surface water in

Zone 5 is indicated by the presence of TOX, purgeable organics, and

phenolics in nearly all water samples. Concentrations of specific purge-

able organic compounds exceeded EPA ambient water quality criteria in

some instances. Results of metals analyses indicated no significant

contamination due to cadmium, chromium, copper, lead, nickel, or zinc.

4.2.6 Zone 6, Hazardous Waste Burial Site

Mercury (Table 28) PCBs were below detection limits in groundwater from

Zone 6. Although an earlier sample of groundwater from Zone 6 detected

DDT-R at a concentration close to the analytical detection limit, the

March groundwater sample contained no detectable DDT-R (Table 29).

4.2.7 Water Supply Wells WS-3, WS-6, and WS-8

Analyses of water (Tables 30 to 32) from these wells (Figure 19) indi-

cated low levels of contamination from phenolics and purgeable organics.

Low concentrations of copper (14 and 18 ug/l), lead (39 ug/l), and zinc

(20 to 136 ug/l) were detected but are well within drinking water

standards. An organic priority pollutant scan of a composite sample

(Table 31) from these three wells was performed using GC techniques in

accordance with the scope of work (Appendix E).

The test for phenolics (Table 30) measured concentrations of 2 to 5 ug/l.

These concentrations exceed the former EPA criterion for drinking water

of 1 ug/l (EPA, 1976) and may exceed existing criteria for specific

phenolic compounds. No specific phenolic compounds were detected in the

March priority pollutant scan, but this is not conclusive evidence of the

absence of these compounds from wells WS-3, WS-6, or WS-8 since
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4.3.5 Zone 5, Landfill No. 2 and Fire Training Area No. I

Based on analyses of samples from three monitoring wells and three

surface water stations within the zone and geological information

obtained during well installation, the following significant findings are

reported:

1. Soils underlying Zone 4 will retard but not prevent migration of

contaminants from shallow groundwater in the zone either later-

ally or vertically, for reasons discussed in Section 4.3.4(0).

2. Significant amounts of volatile organic compounds are present in

shallow groundwater and surface water within Zone 5. The pre-

sence of these compounds is indicated by TOX concentrations of

110 to 490 ug CI-/1 in all six samples and total detectable

purgeable organics concentrations of 103 to 5,340 ug/l in all

samples except for the surface water sample at station LF2-5.

The source of TOX is probably waste solvents, since 96 to

100 percent of the detectable total purgeable organic compounds

in the samples are VOH. Purgeable organics may be entering the

two streams adjacent to the landfill via runoff from areas

upstream of Landfill No. 2, in addition to runoff and

infilLcation from Landfill No. 2. The presence of purgeable

organics in shallow groundwater of Zone 5 may be a result of

past fire training activities in the area.

3. Total phenolic concentrations of 2 to 10 ug/l in the six samples

indicate that EPA water quality criteria for specific phenolic

compounds may be exceeded.

4. Analyses for cyanide in Zone 5 water samples indicate no

significant contamination.

5. Metals analyses for Zone 5 groundwater and surface water samples

indicate no significant contamination due to cadmium, chromium,

copper, lead, nickel, and zinc.

4.3.6 Zone 6, Hazardous Waste Burial Site

It is probable that the site does not pose a significant threat to human

health or the environment for the following reasons:
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1. Only a small quantity of wastes was disposed of at Zone 6, and

according to information contained in the Phase I report

(Schroeder, et al., 1982), all wastes buried at Zone 6 were

encapsulated in concrete before burial.

2. The uppermost aquifer at this site is a perched water table

supported by a clay lens at approximately 35 feet below land

surface. Since perched water tables are typically limited in

extent, well HW-I samples groundwater that is unlikely to be

used for human consumption. As water from the perched water

table seeps deeper into the earth, any contained contaminants

would be further attenuated by clay minerals.

3. No existing water supply wells on Robins AFB are downgradient of

Zone 6.

4.3.7 Water Supply Wells WS-3, ws-6, and WS-8

Of these water supply wells, WS-3 is closest to Phase II, Stage I study

sites (Zones 1, 4, and 5). The closest of these is Zone 4 (Landfill

No. 1 and the JP-4 spill site). Significant findings for well WS-3 are

as follows:

1. Chloroform (4 ug/l) was detected in the March sample at a

concentration that exceeds the EPA ambient criterion of zero,

but this value is below the total THM mcl of 100 ug/l.

2. Total phenolics in well WS-3 (5 ug/1) exceed EPA ambient

criteria for specific phenolic compounds listed in Table 14.

Phenolics data in the priority pollutant scan (Table 31) are

inconclusive because of the dilution caused by compositing.

3. Contaminants in well WS-3 may have come from the nearby

landfills or from the nearby industrial activities at Robins

AFB.

Water supply well WS-6 is in a residential area well upgradient of the

Phase II, Stage I study sites. Significant findings for this well are:
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1. No solvents were detected in March 1984, but considering all

data for the water supply wells, additional analyses for

purgeable organics may be warranted.

2. Total phenolics (2 ug/l) may exceed EPA ambient water quality

criteria for specific phenolic compounds listed in Table 14.

Water supply well WS-8 is northeast of, but not directly downgradient of,

all Phase II, Stage I study sites. Consequently, it is unlikely that

contaminants detected in samples from WS-8 are attributable to the

Phase II, Stage 1 study sites. Significant findings for this well are

similar to those for WS-6:

1. Chloroform was detected in the March sample (2 ug/1); this

concentration exceeds EPA ambient water quality criteria

(Table 14) but is less than EPA drinking water standards

(Table 13) for total THMs; and

2. Total phenolics (2 ug/l) may exceed EPA ambient water quality

criteria for specific phenolic compounds (Table 14).

.4

~4-59



5.0 ALTERNATIVE MEASURES



5.0 ALTERNATIVE MEASURES

Three alternatives are possible for the sites investigated:

1. Mitigate the contamination;

2. Conduct further monitoring to determine the need, if any, of

cleanup; or

3. Take no further action.

Alternative 1 is appropriate where there is clear indication that present

or future human or environmental problems will exist. The priority for

actions would depend on the magnitude of the threat and whether that

threat was current or future.

Alternative 2 is appropriate where insufficient evidence exists to place

a site in either the Alternative 1 or 3 categories, or where additional

information is needed for design of mitigative measures. Continued

monitoring may be performed to better define the nature of contamination,

to better define the extent of contamination, or to detect the spread of

contamination. The goal should be to gather enough evidence in a timely

manner to resolve the question of whether or not the site should be

cleaned up.

Alternative 3 is appropriate for sites where there is little, if any,

evidence to indicate that the site is or will ever be a source of signif-

icant contamination. This is a difficult decision since one can never be

absolutely sure that no problem will ever exist at a site. However,

reasonable judgments must be made so that resources can be allocated to

sites that have the highest potential for environmental degradation.

5.1 MITIGATIVE MEASURES

Recommendations concerning mitigative measures are beyond the scope of

the present study (OEHL, 1983); however, studies which do address

mitigative measures should consider Zones 1, 2, 3, 4, and 5.
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5.2 ADDITIONAL MONITORING

5.2.1 Zone 1, Landfill No. 4 and Sludge Lagoon

Continued monitoring in Zone 1 could be directed tgward goals of better

defining the nature of contamination or better defining the vertical and

lateral extent of contamination, or both.

Since nonspecific analyses (TOX, phenolics, and DOC) for this zone were

positive for one or more samples, one option would be expanding the list

of analyses to better define the nature of contamination. Analyses for

all organic priority pollutants (listed in Table 39) should help accom-

plish this aim. However, since LETCO's (1980) priority pollutant scans

detected only solvents, phenolics, and pthalates, it would be reasonable

to add only the acid extractable and base/neutral portions of the list.

Contaminants have migrated vertically to at least 100 feet below land

surface at Landfill No. 4, but the question of the full extent of verti-

cal migration remains unanswered. Installation of deeper wells adjacent

to the present cluster wells would help resolve this question; although

it could take several iterations to produce a fully satisfactory answer.

Definition of the lateral extent of contaminants from Zone 1 would

involve installing wells in the swamp between Landfill No. 4 and Hannah

Road. The maximum horizontal distance groundwater could have traveled

since the beginning of Landfill No. 4 (1965) may be estimated from the

hydraulic gradient (I) at the site (approximately 0.003), representative

values of hydraulic conductivity (K) for fine to medium sand [2.5 to

12 m/d (Todd, 1980)], and representative values of specific yield (Sy)

for fine to medium sand [23 percent to 28 percent (Todd, 1980)]. This

distance (D) for the lifetime of the landfill (t) is given by the

relation D = (KI/Sy)t. These values yield a range of approximate

distances of 750 to 3,000 feet. For comparison, Hannah Road is

approximately 1,300 feet from the downgradient edge of Landfill No. 4 and

approximately 2,300 feet from the Sludge Lagoon. Siting of additional

wells should be based upon an improved estimate of the foregoing kind
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based upon field measurements of hydraulic conductivity and consideration

of expanded analyses of the Hannah Road wells. It should be recognized

that pollutant migration rates are generally less than groundwater seep-

age velocities since contaminants are attenuated by adsorption, to vary-

ing degrees, during passage through an aquifer.

Since the drainage ditch north of Zone I is another route for contaminant

migration from this site, the extent of contamination along the ditch is

another possibility for investigation.

5.2.2 Zone 2, DDT Spill Site

The primary concern at this site is the potential for migration of chlor-

dane to Duck Lake and concentration of this pesticide in fish. This

possibility could be investigated by sampling fish from Duck Lake for

chlordane analysis. The FDA action level for chlordane in fish flesh is

0.3 ppm (FDA, 1981). DDT migration is of lesser concern since past

analyses have shown that DDT in fish taken from Duck Lake is below the

FDA action level (see Section 1.3.2).

A second possibility for continued monitoring at the DDT spill site would

be expanded soil sampling and analyses to determine the volume and extent

of contaminated soil. This would be appropriate if contaminated soils

were to be removed as part of a cleanup effort.

The third possibility for additional monitoring would be continued

monitoring of groundwater from the site. However, this should not be a

high priority due to the low concentrations of contaminants detected and

the distance to the nearest water supply well.

5.2.3 Zone 3, Fire Protection Training Area No. 2

Alternatives for additional monitoring of this site include expanding the

list of analyses and further monitoring of groundwater and surface

water.
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Expansion of the list of analyses should be based upon results for TOX in

wells FPT2-2 and WS-12 and for phenolics in WS-12. These considerations

would require that the list of analyses include a complete organic prior-

ity pollutant scan since TOX in wells FPT2-2 and WS-12 exceeded VOHs.

There is little point in continued monitoring of well FPT2-1 since it is

so highly contaminated, but additional monitoring of well FPT2-2 would be

advisable since there is a potential for vertical migration of contami-

nants, as discussed in Section 4.2.3. This well would serve as a

"sentinal" to detect the spread of contamination into the next lower

aquifer beneath Zone 3.

Sampling and analysis of surface water from Luna Lake would also be

advisable to determine if contaminants from WS-12 have been pumped into

the lake.

5.2.4 Zone 4, Landfill No. 1 and JP-4 Spill Site

Three primary objectives could be addressed by additional monitoring

within Zone 4.

I. Define the areal extent and volume of the JP-4 spill.

2. Define the vertical and lateral extent of chemical contamination

in the groundwater and the potential for further migration.

3. Better define the nature of contaminants.

A plan for additional monitoring of chemical contamination in Zone 1

groundwater should be designed to better define the nature of contamina-

tion, the vertical and lateral extent of contamination, and the potential

for further migration. The first objective will require expanded sets of

analyses to identify specific contaminants where nonspecific analyses

such as TOX, DOC, and phenolics indicate the presence of contamination.

Purgeable organic analyses were only performed on samples from two of the

five monitoring wells. In well LFI-3, purgeable organics more than

accounted for the TOX level reported for that well. However, purgeable

organics accounted for only about 30 percent of the TOX reported for
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well LFl-2. Analyses for total phenolics indicated phenolic contamina-

tion in all five monitoring wells. Based on these observations, the most

thorough approach for additional monitoring would be to analyze all

samples for the complete list of organic priority pollutants (purgeable

organics, base/neutral extractable organics, acid extractable organics,

and pesticides/PCBs) in addition to GWCI parameters. Since results from

well LFI-3 indicate that purgeable organics account for all of the TOX

reported at that location, a cost-effective approach would be to analyze

samples for GWCI parameters, purgeable organics, and acid extractable

organics. If TOX is not accounted for by these organic scans in all

samples, subsequent analyses can be expanded to include base-neutral

organics and eventually pesticides/PCBs if necessary.

All further monitoring should include analyses for cyanide since it was

detected in significant concentrations in three of the five Zone 4

wells.

In order to determine the vertical and lateral extent of groundwater

contamination, installation of additional wells will be required. Alter-

natives for locating these wells should be limited to the downgradient

direction, as defined by existing water level information. Since wells

already exist to monitor shallow groundwater downgradient from Zone 4,

only deeper downgradient wells need to be installed. The best location

for these wells is east-southeast of Landfill No. I on the southeast side

of Second Street. A pair of wells with depths of 65 and 100 feet and

screened throughout the lower 15 feet of each well will be adequate to

assess downward migration of contaminants. Deeper wells can be installed

if contamination is found in these wells. An additional cluster of wells

with depths of 30, 65, and 100 feet (screened throughout the lower

15 feet) installed east of Hannah Road 800 feet south of its intersection

with Second Street will provide distant downgradient monitoring for

Zones 4 and 5.
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Using the method discussed in Section 5.2.1, the range of maximum

potential distances for migration of contamination from Zone 4 can be

estimated as 1,200 feet to 7,100 feet. This estimate may be improved by

performing field measurements of hydraulic conductivity in future

studies.

5.2.5 Zone 5, Landfill No. 2 and Fire Training Area No. 1

Possible objectives for additional monitoring within Zone 5 are:

1. Definition of the vertical and lateral extent of chemical

contamination in the groundwater;

2. Estimation of contaminant migration from the zone via surface

and groundwater; and

3. Better determination of the nature of contaminants.

Data for Zone 5 surface water and groundwater indicate that significant

contamination within the zone is limited to purgeable organics and pos-

sibly phenolic compounds. The Phase I records search indicates that

significant quantities of malathion were disposed of in Landfill No. 2.

The appropriate analyses for subsequent monitoring in Zone 5 should

include GWCI parameters, purgeable organics, acid extractable organics,

and organophosphate pesticides.

In order to determine the vertical and lateral extent of groundwater

contamination, an approach similar to that described in Section 5.2.4 for

Zone 4 is desirable. Two additional deep wells adjacent to well LF2-1

will assess the downward migration of leachate from the zone. These

wells should be 65 and 100 feet deep and screened throughout the lower

15 feet. These wells would also serve to some extent as a downgradient

well for Zone 4. The three-well cluster east of Hannah Road described in

Section 5.2.4 will serve as a distant downgradient well for Zones 4

and 5. Surface water samples should be collected from the same three

locations as the Phase II, Stage I sampling program to assess migration

of contamination from the zone via runoff or infiltration to the ditches.

The range of maximum potential distances of migration of contamination
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from Zone 5 via groundwater can be estimated from the relationship given

in Section 5.2.1 as 1,100 feet to 6,400 feet. This estimate may be

improved by performing field measurements of hydraulic conductivity in

future studies.

5.2.6 Zone 6, Hazardous Waste Burial Site

There is little reason to continue monitoring Zone 6. However, since

well HW-l is also downgradient of the solid radioactive waste disposal

site (Figure 10), this well could be incorporated in the annual monitor-

ing program for radioactive wastes.

5.2.7 Water Supply Wells WS-3, WS-6, and WS-8

The nature of the apparent contamination by phenolics could be resolved

by expanding the list of analyses to include the specific phenolics (acid

extractables) on the priority pollutant list. Since well WS-3 is closest

to the Phase II, Stage 1 study sites, it is the best candidate for con-

tinued monitoring within context of the IRP.

5.3 NO FURTHER STUDY

5.3.1 Zone 6, Hazardous Waste Burial Site

If two sets of samples from one well are representative of conditions at

Zone 6, there is no need for continued monitoring of the Hazardous Waste

Burial site.
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6.0 RECOMMENDATIONS

Recommendations for continued monitoring for the Phase II, Stage 1 sites

are presented in Sections 6.1 through 6.7.

6.1 ZONE 1, LANDFILL NO. 4 AND THE SLUDGE LAGOON

1. Seal and abandon monitor wells W-2 through W-11 in accordance

with Georgia law since these wells penetrate the landfill with-

out the protection of pit casings.

2. Expand the present list of analyses for this site by adding the

acid extractable (phenolics) portion of the priority pollutant

list.

3. Determine horizontal hydraulic conductivity of the sand aquifer

underlying Zone I by conducting aquifer tests in downgradient

wells.

4. Use the hydraulic conductivity value determined in item 3 to

better define the maximum distance groundwater may have

traveled since 1965. If this value and additional chemical data

for the Hannah Road wells (see item 6 below) indicate that

contaminants from the site have migrated beyond Hannah Road,

install a cluster of three wells (30, 65, and 100 feet) an

appropriate distance east of Hannah Road. PVC casing and screen

(15 feet) may be used since the Hannah Road wells are still

serviceable.

5. Install deeper wells at the Sludge Lagoon (one 100 feet and one

200 feet) and at the downgradient edge of Landfill No. 4 (one

200 feet) to further assess vertical migration of contaminants

in Zone 1. Well design at these sites should incorporate stain-

less steel well casing and screen (15 feet) and black iron pit

casings.

6. Sample wells LF4-1 through LF4-13, W-15 through W-19, and newly

installed wells semiannually, and analyze groundwater for pH,

specific conductance, TOX, DOC, total phenolics, cyanide,

purgeable organics, and acid extractable organics.
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7. Sample surface water stations LF4-14 through LF4-17. In

addition, collect four samples from the drainage ditch north of

Zone I. These stations should be selected at points between the

Sludge Lagoon and Horse Creek. Analyze surface water samples

for the constituents in item 6 on a semiannual basis.

6.2 ZONE 2, DDT SPILL SITE

1. Continue annual monitoring of catfish from Duck Lake. Analyze

composite samples for total DDT and chlordane.

6.3 ZONE 3, FIRE PROTECTION TRAINING AREA NO. 2

1. Determine what organic halides, if any, are causing high values

of TOX in wells FPT2-2 and WS-12 by analyzing water from these

wells for TOX and the organic priority pollutants.

2. Sample well FPT2-2 annually and perform analyses for pH,

specific conductance, TOX, and purgeable organics.

3. Collect mid-depth surface water samples and sediment samples

from two stations in Luna Lake. Analyze for pH, specific

conductance, TOX, lead, and purgeable organics. If the analyses

indicate contamination, continue analysis of Luna Lake samples

on a semiannual basis.

6.4 ZONE 4, LANDFILL NO. I AND JP-4 SPILL SITE

I. Determine the areal extent and thickness of the JP-4 spill by:

a. Conducting a soil vapor investigation to define the probable

areal extent of free-floating product, and

b. Installing shallow monitor wells (10 feet, fully screened)

to confirm the results of the soil vapor survey.

2. Install two wells to depths of 65 and 100 feet (screened

throughout the lower 15 feet) east-southeast of Landfill No. 1

on the southeast side of Second Street.

3. Install a cluster of three wells with depths of 30, 65, and

100 feet (screened throughout the lower 15 feet) east of Hannah

Road 800 feet south of its intersection with Second Street.
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TABLE B-4.

Priority Pollutant Analysis by

Stewart Laboratories

Concentrations reported in parts per billion (ppb).
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TABLE B-2.

METHANE GAS ENCOUNTERED AT AUGER BORING LOCATIONS

BORING NO. LOCATION DEPTH CH_,% TOTAL GAS

A-i Area B 5' 40

i0, 75

15' Off Scale

20' Off Scale

A-2 Area A 5' 25

10' 62

15' Off Scale

Auger Borings and Gas Monitoring Performed December 12, 1979.

Instrument Utilized: MSA Gascope(c)
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TABLE B-1.

SUMMARY OF MONITORING WELL INFORMATION

(ALL MEASUREMENTS IN FEET)

NO. __ IPE ELEV. PIPE HEIGHT GROUND SURF EL. GW DEPTH* GW ELEV.

1 256.61 1.55 255.06 4.19 250.87

.2 256.46 1.90 254.56 5.58 248.98

.3 257.73 1.80 255.93 7.42 248.51

-4 258.89 1.85 257.04 8.69 248.35

.5 259.22 1.75 257.47 7.63 249.84

-6 254.49 1.35 253.14 3.04 250.10

-7 254.54 1.60 252.92 2.70 250.22

-8 256.39 2.10 254.29 3.94 250.35

-9 - - 260.9 10.5 250.4

10 263.65 0.65 263.00 10.75 252.25

-11 263.63 1.05 262.58 9.46 253.12

-12 257.42 1.85 255.57 3.83 251.74

'-13 253.75 2.15 251.60 1.46 250.14

r-14 254.45 1.80 252.65 4.75 247.90

r-15 251.84 1.90 249.94 4.11 245.83

r-16 251.66 1.95 249.71 3.71 246.00

r-17 250.28 2.45 247.83 1.00 246.83

r-18 252.10 2.00 250.10 4.59 245.61

r-19 252.00 3.50 248.50 2.37 246.13

;ER BORING NO. GROUND SURF. EL.*** -GW DEPTH GW ELEV.

-1 - 259.8 8.8 251.0

6-2 - 259.4 5.9 253.5

'ound-water depths measured March 17, 1980

!11 W-9 was destroyed by construction equipment. The elevations

Lown are estimates based on interpolation from available

)pographic data.

terpolated

B-i
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APPENDIX B

LANDFILL CLOSURE REPORT DATA

(LETCO, 1980)



LIST OF ABBREVIATIONS/ACRONYMS

(Page 2 of 2)

NPvES National Pollutant Discharge Elimination System

OEHL Occupational and Environmental Health Laboratory

OD Outside diameter

ppm Parts per million

PCB Polychlorinatea biphenyl

PVC Polyvinyl chloride

ppb Parts per billion

QA/QC Quality assurance/quality control

RCRA Resource Conservation and Recovery Act
SCS Soil Conservation Service

STP Sanitary sewage treatment plant

ft2  Square feet
TDS Total dissolved solids

THM Trihalomethanes
TSI Technical Services, Inc.
TOC Total organic carbon
TOX Total organic halogens
USAF United States Air Force

USDA United States Department of Agriculture
EPA U.S. Environmental Protection Agency

UbTL Utah Biomedical Testing Labs
VOA Volatile aromatics

VOH Volatile halocarbons

yd Yard

WAR Water and Air Research, Inc.
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LIST OF ABBREVIATIONS/ACRONYMS
(Page I of 2)

AFB Air Force Base

ASTM American Society for Testing Materials

BES Bioenvironmental Engineering Services

cm Centimeter

Cl/I Chlorine per liter

CERCLA Comprehensive Environmental Response, Compensation, and

Liability Act
YD3  

Cubic yard

DEqPPM Defense Environmental quality Program Policy Memorandum

DOD Department of Defense

DOC Dissolved organic carbon

VOT Dichlorodipihenyltrichloroethane

DDT-R DDT breakdown products

FAA Federal Aviation Administration

ft Feet

FDA Food and Drug Administration

GC Gas chromatrograph

gal Gallon

gpd Gallons per day

gpd/ft 2  Gallons per day per square foot

gpm Gallons per minute

GPR Ground-penetrating radar

GC/MS Gas Chromatograph/Mass Spectrometer

GWC1 Groundwater contamination indicators

GWQR Georgia Water Quality Regulations
HARM Hazardous assessment rating methodology

HSA Hollow-stem auger

H.P. Horse power

hr Hour

in Inch

ID Inside diameter

IRP Installation Restoration Program
LETCO Law Engineering Testing Company

max. Maximum

mcl Maximum contaminant level

msl Mean sea level

m/d Meters per day

ug CF-/i Micrograms of chloride per liter

ug/g Micrograms per gram

ug/kg Micrograms per kilogram

ug/l Micrograms per liter

umhos/cm Micronhos per centimeter

mg/kg Milligrams per kilogram

mg/l Milligrams per liter

min. Minimum
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4. Analyze water samples from these wells and the five wells

installed in Zone 4 for the Phase II, Stage 1 survey at 6-month

intervals for the following parameters: pH, specific

conductance, DOC, TOX, cyanide, total phenolics, purgeable

organics, and acid extractable organics. If the purgeable and

acid extractable organic scans do not account for the TOX,

base/neutral extractable organics and pesticide/PCB scans may be

added to the analyses. A water sample from Robins AFB water

supply well WS-3 should be analyzed for the above parameters.

6.5 ZONE 5, LANDFILL NO. 2 AND FIRE TRAINING AREA NO. 1

1. Install two wells adjacent to well LF2-1 to depths of 65 and

100 feet. These wells should be screened throughout the lower

15 feet.

2. Analyze water samples from the above two wells; wells LF2-1,

LF2-2, and LF2-3; and surface water stations LF2-4, LF2-5, and

LF2-6 for the following parameters at 6-month intervals: pH,

specific conductance, DOC, TOX, total phenolics, purgeable

organics, acid extractable organics, and organophosphate

pesticides. If malathion is detected in significant

concentrations in any of these wells, the cluster of wells east

of Hannah Road (described in Section 6.4) should be sampled for

organophosphate pesticides in subsequent sampling.

6.6 ZONE 6, HAZARDOUS WASTE BURIAL SITE

I. Incorporate well HW-l into the annual monitoring program for the

low level radioactive waste disposal site. Analyze groundwater

samples for radium and gross alpha particle radioactivity.

6.7 WATER SUPPLY WELLS WS-3, WS-6, AND WS-8

1. Monitor water quality from well WS-3 in conjunction with

continued monitoring of Zones 1, 4, and 5. Analyze samples

semiannually for constituents recommended for Zone 4.

2. Monitor all three wells for purgeable organics and phenolics

semiannually.
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• WILLIAM D. ADAMS HYDROGEOLOGIST
, - WATER AND AIR RESEARCH, INC.

Relevant Experience

-.Mr. Adams is a graduate geologist who has specialized in engineering applications
of hydrogeology. His practical experience is strongly oriented toward solving
problems of pollutant transport in the subsurface environment.

* ifhe works on environmental contamination assessments and hazardous waste management/

permitting. lie has conducted hydrogeologic work at abandoned hazardous waste sites
at DOD installations in Alabama, Florida, North Carolina, Georgia, Virginia,
Missouri, and Arizona. At some of these bases, chemical agent disposal was
investigated and elaborate health and safety precautions were used.

His project responsibilities have included: assembling and reviewing geologic and
geohydrologic literature; quantifying pollutant movement potential using published
documents and/or field test data; supervising monitoring well installation; select-
ing well sites, depths, and casing requirements; specifying rig cleanup procedures;
and drafting reports of findings for DOD and regulatory staffs. Mr. Adams has also
participated in staff briefings detailing interim and final findings.

He conducted a comprehensive hazardous waste inspection and survey at Pensacola
Naval Air Station. Industrial facilities which generate substantial quantities of
various wastes were visited and associated personnel debriefed to determine waste
generation and handling practices. This information was used in two ways. First,
Mr. Adams and his team developed a complete hazardous waste management plan for the
entire complex. This ensured compliance with 40 CFR 260-265. A Part B permit
application, including revised Part A, was then filed. Facilities permitted in-
cluded container storage buildings, surface impoundmaents, and treatment in drying
beds. A preliminary design for additional container storage was reviewed and con-
cept design modifications made to ensure RCRA compliance (40 CFR 264). Although
numerous tanks were used, all tank usage was reviewed and recommendations were made
to alter hazardous waste storage practices. This eliminated the need to permit any
tank.

Mr. Adams has directed field work for installation restoration confirmation studies
(Phase 2) at five Air Force Bases (three in Florida), and one Army Ammunition
Plant. In these studies, he researched site geology, sited all wells, supervised
well installation and development, and collected samples for inorganic and organic
constituent analyses.

In another DOD study, Mr. Adams compared two potential depleted uranium burial
sites. He planned and supervised the field work, lab work, and report preparation.
An important aspect of this study was assessing potential routes of contaminant
migration. This work included extensive field and laboratory soils testing and
analysis.

Education
M.S. Geology University of Florida
B.S. Geology University of Florida

Professional Societies

National Water Well Association
Florida Water Well Association

Publications

Author and co-author of several articles and numerous technical reports.
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ROBERT D. BAKER, JR. ENVIRONMENTAL CHEMIST
WATER AND AIR RESEARCH, INC.

Relevant Experience

Mr. Laker is a highly skilled organic chemist who has diverse experience in
analyzing environmental samples for various organic constituents. Examples of his
recent work include:

o Gas chromatographic (GC) analysis using FID, ECD, NPD, FPD, and Hall ECD and
high-pressure liquid chromatographic (HPLC) analysis using variable wave-
length UV/visible, fluorescence, and electrochemical detectors; and

o Developing and testing methods for analysis for determining trace levels of
organic contaminants in pesticide industry wastestreams, which included,
among other analyses, detecting phenolics and volatiles using GC.

In work related to other pesticide manufacturers, he reviewed and assessed
processes for more than 200 compounds. Using plant operating data, he identified
possible impurities introduced through raw materials, by-products created from
side-reactions, and potential contamination from various solvent media. This work
ultimately led to development of pretreatment technologies.

Mr. Baker modified existing methods of analyzing for DDT in natural waters.
Modification was necessary to meet extremely low detection limits with rigorous

quality control because of low concentrations mandated in drinking water
regulations.

Other types of analytic work by Mr. Baker include:

o Analyzing natural water (river and lake) samples for organics for background

EIS data--Georgia, South Carolina, Alabama, and Florida;

o Analyzing water and sediment samples for low levels of DDT, PCBs, and other
organics--Alabama and Virginia;

o Developing improved techniques to accurately measure volatile hydrocarbon

levels in soils--Virginia;

o Analyzing fish tissue for hazardous waste contamination in blinded samples
with better than 90-percent accuracy on duplicates and controls--Alabama;

o Using HPLC to verify methods for analysis of 16 polynuclear aromatic hydro-
carbon compounds and 2 benzidine compounds (wastewater matrix)--Ohio; and

o Using HPLC to develop methods and analyze for hazardous (munitions) wastes--
Louisiana and Texas.

Education

B.S. Chemistry Northeast Louisiana University

Professional Societies

American Chemical Society

American Association for the Advancement of Science
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CHARLES R. FELLOWS ENVIRONMENTAL CHEMIST

WATER AND AIR RESEARCH, INC.

Relevant Experience

Mr. Fellows is an environmental chemist trained in both field studies and formal

laboratory chemistry.

As a member of hazardous waste site investigation teams, Mr. Fellows has conducted

interviews regarding past disposal practices, past and present industrial/chemical

processes, and the chemical and physical nature of disposed materials. On several

occasions he has identified waste sites that posed an immediate concern to human

health.

Mr. Fellows is familiar with and has used various appropriate safety procedures and

techniques while sampling sites that have received hazardous wastes. He has col-

lected groundwater, surface water, sediment, and leachates for a wide variety of

organic, inorganic, and physical analyses. He is experienced in applying site

assessment models to evaluate migration and health-threatening potential of che-

mical wastes at specific disposal sites.

In addition to the procedures mentioned above for collection, preservation, and

analysis of various types of samples, he is familiar with the RCRA EP Toxicity Test

Procedure, the U.S. Army Corps of Engineers Elutriate Test Procedure, and ground-

water monitoring procedures for arsenic, heavy metals and other toxicants.

Mr. Fellows is directly responsible for inorganic chemical analyses. He performs

quality assurance checks and often participates in actual laboratory water quality

analyses. He recently worked with an industry generating hazardous wastes to

develop suitable extraction methods for assessing waste toxicity. He helped to

develop wastewater analysis protocols which mitigated interferences from chemicals

in battery manufacturing wastes.

He directs sampling of groundwater monitoring wells and participates in developing

field sampling networks for both surface waters and groundwaters.

Education

M.S. Water Chemistry University of Florida

B.S. Biology Eckerd College

Publications

Author and co-author of several articles and technical reports
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JAMES H. SULLIVAN, JR., Ph.D., P.E. ENVIRONMENTAL ENGINEER

WATER AND AIR RESEARCH, INC.

Relevant Experience

Dr. Sullivan has played major roles in projects involving technical work directly
related to groundwater monitoring and assessment at hazardous wastes sites. his
recent experience includes work for a paper manufacturer, a phosphate plant, a
landfill, and a cement manufacturer.

Dr. Sullivan directed preparation of Part A and Part B permit applications for the
U.S. Navy. He has also worked directly oa other projects related to RCRA
groundwater monitoring and assessment programs and the permitting process. He is
familiar with the DOD Hazardous Materials Information System which he has used to
assess chemical/physical properties of DOD compounds. He directed a team of
scientists and engineers working at two installations on initial assessment studies
(IASs) for the U S. Naval Energy and Environmental Support Ativity (NEESA).
Potential for contamination from past hazardous waste disposal was determined for
approximately 80 candidate disposal sites. Recommendations for confirmation or
remedial action were developed.

At U.S. Air Force bases he conducted Phase 2 Confirmation Studies of potential
contamination from past hazardous waste disposal activities. He participated in
field work and used field data to assess pollutant movement and severity of
contamination. He recomnended remedial measures and specified additional data
needs for remedial design.

He directed a series of studies for the U.S. Army in which impacts of munitions
wastes at several ammunition plants were defined. Siting of a new munitions plant
was the objective of another study, and developing water quality criteria for
hazardous substances using field and laboratory data was accomplished in another
study. He conducted field work, data reduction, report preparation and briefings.

At a U.S. Army installation (Redstone Arsenal), Dr. Sullivan directed a nationally
prominant study of environmental contamination from DDT. He was responsible for
devising and evaluating engineering techniques for remedial action. The project
involved several public agencies, with field data collected by four separate
groups. He was responsible for reducing and interpreting all field data. Again he
participated directly in field reconnaissance, records research, data compilation,
data reduction, report writing, and briefings, including those before Congressional
staffs.

Dr. Sullivan studied three solid waste disposal sites near Charleston, South
Carolina and monitored groundwater impacts. In addition to gathering chemical
data on groundwater and soils, fluorescent dye was used to trace groundwater
movement. Evidence of hazardous substances in leachate was found and remedial
action recommended.

Education

Ph.D. Environmental Engineering University of Florida
M.S. Environmental Engineering University of Florida
B.S. Chemical Engineering Georgia Institute of Tcchnology

Professional Registrations and Society Memberships

Professional Engineer--Florida
Member of b professional societies

Publications

Author and co-author of approximately to publications and 45 technical reports in
water chemistry, potable water treatment, wastewater renovation, and environmental
impact assessment.
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WILLIAM G. THIESS ENVIRONMENTAL ENGINEER
WATER AND AIR RESEARCH, INC.

Relevant Experience

Mr. Thiess has worked with hazardous waste management at facilities in Georgia,
Florida, Alabama, and Texas. He prepared major portions of a Part B application
for a commercial treatment, storage, and disposal facility in Georgia. He
developed concept designs for container storage and sludge fixation (solidifica-
tion) facilities. He developed all topographic information and process descrip-
tions, and he designed plans for waste storage and handling.

Mr. Thiess prepared major portions of a Part B application for a Naval Air Station
in Texas. He helped develop plans and specifications for a container storage
building and vaulted, below-grade storage tanks. He prepared detailed facility
descriptions. He has interfaced directly with permit agency staff to negotitate
permit conditions.

Mr. Thiess has participated in initial assessment studies (1ASs) of hazardous waste
contamination at U.S. Marine Corps and U.S. Navy installations. For a naval
shipyard, he was also responsible for developing recommendations for further
groundwater assessment and remedial actions where contamination was apparent.

Mr. Thiess evaluated engineering alternatives for isolation or detoxification of
DDT-contaminated sediments near Huntsville, Alabama. His primary role in this
project was to select, design, and cost various mitigation alternatives. He also
helped evaluate relative alternative effectiveness.

In another groundwater contamination study near Redstone Arsenal (Alabama), he
supervised well sampling and laboratory analysis of hazardous organics according to
rigid field and laboratory procedures.

For the U.S. Army Corps of Engineers (COE), Mobile District, he directed efforts to
identify and assess impacts upon physical systems for the Coosa River Navigation
Project environmental impact statement. For Savannah District, he supervised and
participated in field work and data analysis for the Richard B. Russell Dam pre-
impoundment study.

He has participated in and directed portions of Section 208 projects in central
Florida. He developed water and nutrient budgets for the Winter Haven chain of
lakes in a study designed to evaluate restoration alternatives for Lake Howard. He
was also responsible for design and implementation of a study to evaluate effects
of septic tank drainfields on water quality in three central Florida lakes.

While a graduate research assistant at Clemson University (1978-1979), he was
responsible for organizing and directing stream survey field work for a project
sponsored by the U.S. Environmental Protection Agency (EPA) designed to evaluate
the effectiveness of control measures for nonpoint source pollutants. He super-
vised laboratory work in sediment transport analysis and applied various digital
computer models to drainage basins for erosion and sediment transport analysis. He
dealt with various state and federal agency personnel, as well as local interests,
during organization and implementation of the project.

Education

M.S. Environmental Systems Engineering Clemson University

B.S. Environmental Engineering Technology Florida Institute of Technology

Professional Organizations

Chi Epsilon
Water Pollution Control Federation
American Water Works Association
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WILLIAM C. ZEGEL, Sc.D., P.E. CHEMICAL ENGINEER
WATER AND AIR RESEARCH, INC.

Relevant Experience

Dr. Zegel is a chemical engineer trained in process control and environmental
impact assessments. Dr. Zegel participated in an on-site investigation of
hazardous waste disposal at a major military shipyard. Using his expertise in
chemnical processes, he reviewed industrial activities and assessed potential
waste generation. He interviewed shop personnel and visited waste disposal
sites. He then developed work scopes to assess pollutant movement from
significant sites.

In other hazardous waste work, he developed major portions of RCRA Part B permit
applications for an air station in Texas. Facilities included storage in tanks
and containers. Plans and specifications were developed in support of the
application. He authored a technical paper regarding Part B permitting prepara-
tion and presented it at a major national hazardous waste conference. He also
directed a major Air Pollution Control Association (APCA) specialty conference on
control of toxic pollutants.

For Estech General Chemicals Company, Dr. Zegel performed a process analysis for
a proposed phosphate mine which uses a unique approach to clay dewatering in the
beneficiation process. This included developing historic data relating to the
proposed process, acquiring process data on existing processes, and running
pilot-scale tests of the proposed process. Results were included in prepared
documents and successfully defended during expert witness testimony at
administrative hearings.

He directed an investigation of controlling hazardous emissions for the coil
coating industry, including analysis of fume incinerators. This led to
descriptions of waste streams and potential environmental impacts and was
accomplished long before similar actions were required by U.S. Environmental
Protection Agency (EPA) regulations. In a study of phosphoric acid production
processes in Florida, he developed detailed descriptions of chemical mechanisms
and substances. Waste streams were then identified, characterized, and
quantified.

Education

Sc.D. Chemical Engineering Stevens Institute of Technology
M.S. Chemical Engineering Stevens Institute of Technology
B.S. Chemical Engineering Stevens Institute of Technology

Awards and Citations

Who's Who in the South, Who's Who in Eiagineering, American Men and Women of
Science

Professional Registrations

Professional Engineer--Florida, Alabama, Georgia, Illinois, and Missouri
FES Certificate of Continued Professional Development

Publications

Approximately 25 publications and patents in molecular sieve technology sludge
conditioning, flocculation, phosphate removal, algal culturing, air pollution
measurement and control, control of organics in drinking water, instrument
design, environmental impact process, and project management. Contributing
author for the 3-volume Environmental Engineer's Handbook.
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TABLE D-1.

THREATENED OR ENDANGERED VERTEBRATE SPECIES
POTENTIALLY FOUND WITHIN

ROBINS AIR FORCE BASE

Common Name Status Habitat

Fish

Suwannee Bass Threatened Unpolluted springs
& rivers

Trispot Darter Threatened Unpolluted streams

Reptiles and Amphibians

American Alligator Endangered Coastal plain swamps
& bayous

Pine Barrens Tree Frog Threatened Pine barren swamps

Birds

Southern Bald Eagle Endangered Estuarine shores,

rivers

Florida Sandhill Crane Threatened Wet prairies and

fields

Ivory-Billed Woodp~ecker Endangered Bottom land hardwood
stands

Red-Cockaded Woodpecker Endangered Old-age pine woodlands

Bachman's Warbler Endangered River swamp forest

Mamnmals

Florida Panther Endangered Large, unmolested
swamp, deer available

Source: Robins AFB TAB A-2, Updated 1976
Verified and updated by Georgia Game and Fish Division, 1982
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TABLE D-3.

SUMMARY OF WATER SAMPLE RESULTS
FROM MONITORING STATION NO. 001

(Missile Storage Area)

March 1979

Oil &
COD TOC Grease Fe K Na CN

)ay (mg/1) (mg/1) (mg/1) (vg/l) (mg/i) (mg/i) (mg/i)

13 20 7 0.6 2,300 1.3 5.9 0.2

14 20 8 0.3 1,600 1.1 4.5 0.1

15 20 5 (a) 1,000 1.1 4.5 (b)

16 15 7 (a) 280 1.1 4.5 (b)

17 15 9 (a) 2,900 1.0 6.0 (b)

18 14 7 (a) 3,400 0.7 6.0 2.1

) Less than detectable limits of 0.3 mg/l.

) Less than detectable limits of 0.1 mg/i.

) Results for the following parameters were less than the detectable
limits shown:

NH 3(0.2 mg/i), PO4 (0.2 mg/l), Cd(10 vg/l), Cr +3(50 vig/l),

Cr +6(50 vg/1), Cu(20 Wg/l), Pb(50 Wg/l), Hg(5 vi/1), Ni(50 g/l)

and Zn(50 g/l).
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TABLE D-7.

SUMMARY OF WATER SAMPLE RESULTS FROM
HORSE CREEK (HC) AND THE STABLE AREA (006)

APRIL 1979

Oil &
Day COD TOC Grease

(mg/i) (mg/l) (mg/i)

Stable Area

2 15 5 (a)

3 (a) 4 (a)

4 (a) 4 (a)

5 10 4 (a)

6 6 3 (a)

7 6 (a) (a)

8 6 3 (a)

Horse Creek

9 15 0.7 (a)

10 10 3 (a)

11 15 4 (a)

12 5 4 (a)

13 5 5 (a)

14 10 5 (a)

15 5 3 (a)

(a) Less than detectable limits of 0.3 mg/l.
(b) Results for the following parameters were less than the detectable

limits shown:
NH3 (0.2 mg/I), PO4 (0.2 mg/1) and surfactants (0.1 mg/l).
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TABLE D-8.

SUMMARY OF WATER SAMPLE RESULTS FROM
INDUSTRIAL WASTE TREATMENT PLANT ADDITION

COD TOC NH3  NO 3  PO4  Surfac- Phenol CN PH
tants

Day (mg/i) (mg/i) (mg/i) (mg/i) (m,/l) (mg/i) (mg/i) (mg/i) -

1 30 13 7.2 0.5 3.1 0.2 0 0 7.2

2 10 2 3.2 1.9 3.5 0.1 0 0 7.4

3 30 13 8.0 0.3 4.1 0.1 0 0 7.2

4 28 13 4.0 0.8 3.5 0.1 0 0 7.4

5 28 11 3.5 1.0 2.8 0.2 0 0 7.2

6 15 10 2.5 1.2 2.5 0.1 0 0 7.4

7 30 13 4.0 0.9 2.0 0.2 0 0 7.2

(a) Results for oil and greese were less than the detectable limit of 0.3

mg/i.

(b) No sample results were given for the following parameters: Cd, Cr + 3 ,

+6Cr , Cu, Fe, Mn, Hg, Ni, Ag, Zn, Ca, Mg, K, Na, Cl-, SO4

D-10
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TABLE D-I1.

EPA INTERIM PRIMARY AND PROPOSED SECONDARY
DRINKING WATER STANDARDS

PARAMETER MAXIMUM LEVEL

A. Interim Primary

Arsenic 0.05 mg/i
Barium 1.0 mg/i
Cadmium 0.01 mg/i
Chromium (VI) 0.05 mg/l
Fluoride 1.4 to 2.4 mg/l
Lead 0.05 mg/1
Mercury 0.002 mg/l
Nitrate (as N) 10 mg/l
Selenium 0.01 mg/l
Silver 0.05 mg/i
Endrin 0.002 mg/l
Lindane 0.004 mg/i
Methoxychlor 0.1 mg/i
Toxyphene 0.005 mg/i
2,4-D 0.01 mg/l
2,4,5-TP Silvex 0.01 mg/l
Radium 5 pCi/l
Gross Alpha 15 pCi/l
Gross Beta 4 millirem/yr
Turbidity 1 TU
Coliform Bacteria 1/100 ml

B. Secondary

Chloride 250 mg/i
Copper 1 mg/i
Foaming Agents 0.5 mg/l
Hydrogen Sulfide 0.05 mg/1
Iron 0.3 mg/i
Manganese 0.05 mg/i
Sulfate 250 mg/l
Total Dissolved Solids 500 mg/i
Zinc 5 mg/i
Color 15 Color Units
Corrosivity Non-corrosive
Odor 3 threshold Odor Number
pH 6.5 to 8.5
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TABLE D-12.

ROBINS AIR FORCE BASE
CURRENT PESTICIDES USED

Insecticides Herbicides Rodenticides

Avitral Ansar Zinc Phosphide Bait
Amdro Borocil Pinalyl Bait
Baygon Diquat Diphacinone Bait

Chlordane Maintain Strychnine Bait

Cyanogas Retard
Cygon Round-Up

Dursban Spike

Dibroi (Naled) Velpar
Diazinon 2,4-D

Ficanm
Lindane
Malathion

Na p tha
DDVP
Sevin

D-Phenothrin

Source: Robins AFB Bioenvironmental Engineering Files
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84 Jan 13
Revision No. 1 to Description of Task STAGED

INSTALLATION RESTORATION PROGRAM

Phase IIB Field Evaluation

Robins AFB, Georgia *

I. Description of Work:

The purpose of this task is to determine if environmental contamination
has resulted from waste disposal practices at Robins AFB GA; to provide esti-
mates of the magnitude and extent of contamination, should contamination be
found; to identify potential environmental consequences of migrating pollutants;
to identify any additional investigations and their attendant costs necessary
to properly evaluate the magnitude, extent and direction of movement of discov-
ered contaminants.

The presurvey report (task order 5 of this contract, mailed under separate
cover) and Phase I IRP report (mailed under separate cover), incorporated back-
ground and description of the sites for this task. To accomplish the survey
effort, the contractor shall take the following steps:

A. General

1. Determine the areal extent of each zone by reviewing available
aerial photos of the base, both historical and the most recent panchromatic
and infrared. Only those aerial photos provided by Robins AFB shall be
reviewed.

2. Locations where surface water samples are collected shall be marked
with a permanent marker, and the location recorded on a project map for the
zone.

3. All water samples collected shall be analyzed on site by the
contractor for pH, temperature and specific conductance.

4. Sampling, maximum holding time and preservation of samples shall
strictly comply with the following references: Examination of Water and
Wastewater, 15th Ed. (1980), pp. 35-42; ASTM, Part 31, pp. 72-82, (1976),
Method D-3370; and Method for Chemical Analysis of Waters and Wastes, EPA
Manual 600/4-79-020, pp. xiii to xix (1979). Detection limits for sample
analyses enumerated in Attachment I shall be strictly adhered to. The Air Force
acknowledges that these sample detection limits may not be realistic if matrix
interf&cences discussed in the above references are present.

5. All contractor installed wells shall be developed, to insure
hydraulic interconnection between the well and the aquifer has been established.
Water levels shall be measured, and locations surveyed and recorded on a project
map and on a specific zone map. Groundwater monitoring wells shall as a mtnimum
comply with Environmental Protection Agency guidelines and State of Georgia
requirements for monitoring well installation. Only screw type joints shall be
used. No glued fittings are permittted.

*Highlighcs f n md.fica ou underscured

F3361 5-81 -0-4on7/lnl 001
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Required Sample Detection Limits

Chemical Concentration

Total Organic Carbon (TOC) 1 mg/L
Nickel 100 pig/L
Copper 50 pg/L
Lead 20 pg/L
Zinc 50 pg/L

Chromium 50 pg/L

Cadmium 10 pg/L
Phenols 1 pg/L
Cyanide 10 pg/L
Total Organic Halogen (TOX) 5 jig/L
Polychlorinated Biphenyls (PCBs) 0.25 pg/L
Volatile Organic Compounds
Mercury I pg/L

Aldrin 0.02 pg/L
DDT Isomers 0.02 pgfL

Dieldrin 0.02 pg/L

Endrin 0.02 pg/L

Heptachlor 0.02 pg/L

Heptachlor Epoxide 0.02 pg/L

Lindane 0.01 pg/L
Methoxychlor 0.20 pg/L
Diazinon 0.02 pg/L
Malathion 0.10 pg/L

Parathion 0.02 pg/L
2,4-D 0.06 pg/L

2,4,5-T 0.06 pg/L

2.4,5-T Silvex 0.02 pg/L

*Detection limits for volatile aromatics and volatile halocarbons shall be as

specified for compounds listed in EPA methods 601 and-602. For soil analysis
report all values as pg solvent per gram of soil.

F33615-81 -D-4007/001 001
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I

VI. In addition to sequence numbers 1, 5 and 11 listed in Attachment 1 to the

contract, and are applicable to all orders, the sequence number listed below

is applicable to this order. Also shown are data applicable to this order.

Se Number Block M Block JL Block ia Block .3 Blogk JA

4 One/R 84Feb15 84APR12 84JUL16 U

*A minimum of two draft reports will be required. After incorporating Air
Force comments concerning the first draft report, the contractor shall s

the kUA QjEL with a second draft report. The report will be forwarded to the

anplicable raulatorvaencies for their comments. The contractor shall

supply the th 2Q coies f each draft report, and copies olus

the original c r copy of the final report.l

I

F3361 5-81 -0-4007/001 001
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to properly evaluate the magnitude, extent and direction of movement of discov-
ered contaminants, specific recommendations, fully justified, shall be made for
additional efforts required to properly evaluate contamination migration and
included in a separately bound appendix to the draft final report (see G below).

3. Specific requirements for future groundwater and surface water
monitoring must be identified.

F. Quality Assurance

The quality assurance specified in Section H, para (xxi) of the contract
is applicable to this order.

G. Cost Estimates

Detailed cost estimates for all additional work recommended for those
sites in need of proper determination or estimate of the magnitude, extent and
direction of movement of discovered contaminants shall be provided, along with
an estimate of the time required to accomplish the proposed effort. This
information shall be provided in a separately bound appendix to the draft final
report.

II. Site Location and Dates: Robins AFB GA

USAF Hospital/SGB
Dates to be established

III. Base Support: None

, IV. Government Furnished Property: None

V. Government Points of Contact:

1. Lt David Gibson 2. Col Harry Russell

USAF OEHL/ECQ HQ AFLC/SG

Brooks AFB TX 78235 Wright-Patterson AFB OH 45433
(512) 536-3305 (513) 257-6210
AV 240-3305 AV 787-6210

3. Lt Col Alan Perry
USAF Hospital/SGB
Robins AFB GA 31098

(912) 926-2248

AV 468-2248

F3361 5-81 -D-4007/001 001
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c. Analyze the six samples for total organic carbon, total organic
halogen, cadmium, chromium, copper, lead, nickel, zinc, phenol, cyanide and
volatile aromatic and volatile halocarbon compounds.

6. Zone 6. Hazardous Waste Burial Site

a. Install one groundwater monitoring well downgradient of the
burial site. The well should penetrate at least 5 feet into the shallow

*aquifer.

b. Collect one groundwater sample from the contractor installed

- well.

c. Analyze water samples for DDT and its breakdown products, PCB
and mercury.

7. Collect one sample from Robins AFB water supply wells 3, 6 and 8 and
analyze the three samples for TOC, volatile aromatic and volatile halocarbons,
cadmium, chromium, copper, lead, nickel, zinc, total cyanide and phenols.

Composite one sample by combining equal volumes of water from Robins
AFB wells 3, 6 and 8 and analyze using GC techniques for the priority pollu-
tant listing of 114 organic compounds.

C. Well Installation and Cleanup

Well installations shall be cleaned up following the completion of the
well. Drill cuttings shall be removed and the general area cleaned. A maximum
of 25 wells shall be installed in this investigation. Access to well sites will
be provided by Robins AFB.

D. Data Review

Results of sampling and analysis shall be tabulated and incorporated
on the monthly R&D Status Reports and forwarded to the USAF OEHL for review as

* soon as they become available as specified in Item VI below.

E. Report Preparation

1. A draft report delineating all findings of this field investigation
shall be prepared and forwarded to the USAF OEHL as specified in Item VI below
for Air Force review and comment. This report shall include a discussion of the
regional hydrogeology, well logs of all project wells, data from water level
surveys, water quality analysis results, available geohydrologic cross sections,

*' groundwater surface and gradient vector maps, vertical and horizontal flow
* vectors and Laboratory quality assurance information. The report shall follow

the USAF OERL supplied format (mailed under separate cover).

2. Estimates shall be made of the magnitude, extent and direction of
" movement of contaminants discovered. Potential environmental consequences of
*.discovered contamination must be identified. Where survey data are insufficient

F3361 5-81 -D-4007/001 001
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..L. Collect one leachate sample from each of three locations
adjacent to the landfill. Composite equal volumes of leachate into a single
sample and analyze the composite sample utilizing GC techniques for volatile
aromatics, volatile halocarbons and pesticides.

2. Zone 2. DDT Soill Site

a. Collect one surface soil sample from each of four locations and

gerform a total organochlorine pesticide scan on each sample using EPA Method

b. Install one well to a depth of approximately ton feet below the
water table. Collect one groundwater sample and perform a total orsanochlorine
pesticide scan using EPA Method 8080.

3. Zone 3. Fire Protection Trainina Area No. 2

a. Install two groundwater monitoring wells each 75 feet deep.

b. Collect one water sample each from the two contractor installed
- wells and from existing Robins AFB wells W-li and W-12 located within the zone.

c. Analyze water samples collected for total organic carbon (TOCI,
total organic halogen (TOX), lead and volatile aromatic and volatile halocarbon
compounds. The contractor shall also perform analyses for cyanide and phenol on
water samples collected from Robins wells V-11 and W-12.

4. Zone 4. Landfill No. 1 and JP-4 Spill Site

a. Install a maximum of five groundwater monitoring wells at least$5 feet into the shallow aquifer downgradient of the sites. Collect one water
sample from each well.

b. Collect one leachate sample from each of the three seeps located
* downgradient of the sites.

c. Analyze groundwater and leachate samples for total organic
*carbon, total organic halogen, cadmium, chromium, copper, lead, nickel, zinc,

phenol, cyanide and oil and grease.

d. Select two of the samples collected in a and b above, and
analyze the two samples selected utilizing GC techniques for volatile aromatic

*. and volatile halocarbon carbon compounds.

5. Zone 5. Landfill No. 2 and Fire Trinins Ares No.

a. Install a maximum of three groundwater monitoring wells at least
5 feet into the aquifer downgradient of the combined sites.

b. Collect a maximum of three surface water samples from either
streams adjacent to the sites or from leachate seeps at the landfill and a
maximum of three groundwater samples, one from each well.

F33615-81 -0-400n7/001001
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6. Field data collected for each zone shall be plotted and sapped.
"- The nature, magnitude and potential for contaminant flow within each zone to
* receiving streams and gronudwaters shall be estimated.

7. A maximum of 1290 feet of woll length shall be installed under this
task.

S. The contractor shall purchase a submersible pump for use in well
development and sample collection. At the conclusion of the study the pump
shall be turned over to the USAF OEHL.

B. In addition to items delineated in A above, conduct the following

specific actions at sites identified on Robins AFB:

1. Zone 1. Landfill No. 4 and Sludae Lazoon

a. Install four wells, two each at two separate locations between
the sludge lagoon and the stream north of the lagoon. One well, 25 feet deep
and one well, 50 feet deep shall be installed at each location.

b. Install one groundwater monitoring well upgradient of the
landfill. The well shall be installed to a depth of 100 feet and screened over
the entire saturated thickness. Install a total of six wells downgradient of
the landfill perimeter. Wells 30, 65 and 100 feet deep shall be installed at
two separate locations. The contractor shall also install two wells at one
location adjacent to Hannah Road. These wells shall be 50 and 100 feet deep.

c. Collect one water sample from each installed well.

d. Determine the physical condition and suitability for sampling of
the eight existing wells located downgradient of this landfill. Select two

* wells for sampling. Collect one water sample from each selected well.

e. Select two existing downgradient monitoring wells along Hannah
Road. Collect one water sample from each well.

f. Analyze water samples collected for total organic carbon (TOC),
nickel, copper, lead, zinc, chromium, cadmium, phenol, cyanide and total organic
halogen.

r s Select six of the collected samples to be analyzed for volatile

aromatics and volatile halocarbons.

h. Collect a maximum of four surface water and a maximum of three
. sediment sapTes from locations downgradient of the landfill. Analyze the

surface water samples for the parameters listed in f above. Analyze the
sediment samples for nickel, copper, lead, zinc, chromium, cadmium, phenolics,

* cyanide, and loss of ignition at 5500C. Select one sediment sample and one
surface water sample and analyze each water and sediment sample utilizing GC
techniques for volatile aromatics, volatile halocarbons and pesticides.

F33615-81-n-4nn7/nO1 001
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SHEET 1. OF .
* Boring No. LF-.1-3 Location Coordinates 16L'?4Y, 3L/.At

* Hole Size V, K;Lo Slot 8a.-O.±o', 6 7'~ 44ao. -

Screen Size 2"yLs' Mat '1 s. 4 f o,"vc Fil1ter Materi al s 2.s-3 3,:s TAib

Casing Size ac7C' Mat'] 1 ,.64 4i'vc Grout Type 34m-cE~iF..wr

* Geologist Vg.b. 4-~m Protective Casing '5".<.' L~oA

Date Start ; Ocai'23 Finish 21owrI3 Static Water Level '9-1 F -

Contractor %442~R/ L-a7-c& Top of Well Elevation Ac.o.6s a-, mrtL

DrilIler 'RKcs-. 7RA ts Drill Type 4UA; c/-nC -Gs-

DepthSI
Sketch (Feet) Sample . Li ,thology USCS1 (BL/FT)

CL LU~ IO Z'f V 0 ..

L..- L dbC
s2eA -a4-E-at -F~l ? A

C 7

SI

-a * - ~* **a~*'**?*** * --. - - . .



SHEET I OF I

Boring No. LF I.- -+ Location Coordinates gigq-j& o. . N

Hole Size G." k J.' Slot 0.Lo'" P71,? '.2. 9

Screen Size ;."xJ.' Mat'l AeAtoPvc Filter Materials 20-30 S*AA'b

Casing Size A"Y7.6' Mat'l gam +o'wr. Grout Type f^Afb- C(._IrA-

Geologist W.Vb. A-DAMT Protective Casing I"x 5' r-v

Date Start - ocr 33 Finish ;i& o,--r S3 Static Water Level .2. 2q iw-r

Contractor VAJ A1./ L-r Top of Well Elevation 253. 9 rv- A4 sc.

Driller " .3AN<5 Drill Type (P" IU5A i eA4- c5

Depth SPT
Sketch (Feet) Sample Lithology USCS (BL/FT)

0 Qv -. -r .+N4Y mr A N.A.

TRM T CL I Marr 0 S,/ P
_RZA4 CL0> Y, a/7).

i-5.~ sc tZ,16 .10*/ ' -j>CoAY OL 3

-- jO. "-.LAV . LP^/I- -V'Lo . Vp £12 /_C

S )q -4 -)r aL4

C L T. L. RY (7.S R

-7/1).

5C.--
PLAS 1-r= 'b

/F-0
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SHEET 1. OF .
* Boring No. LP1 SLocation Coordinates q V , 9 A.:.o Al

Hole Size G,'x -4~! Slot O..o" 6"P, 4. . M

Screen Size 2"Jx.Lc' -Mat'l Sc-&4 o-Pc Filter Materials- .2 0- 3 S.Ub

Casing Size .2#" 17.5' Mat'l g&,v-pqc Grout Type S~b cEmAJAn-.

Geologist W .'D . A _AA.S Protective Casing (CI" x G,

Date Start 2.( OcT-r 3 Finish 2.&6vr 3  Static Water Level ;2 - t Lr- -
Contractor NI 7Z /L~s-r-co Top of Well Elevation ls-1 -Frms'

Driller _ikoEg-r .-B~ Drill Type 4,"4s;A~ )cms -G

-Depth 3PIF
Sketch (Feet) Sample Li'thology USC S _(BL/FT)

0P SP-q C~rTZ _rR JCCCL Cp M. A-.

TR1~ -iVL --LOIA

P~~fcC1F. 5:0..~orb OAdr TR. L"c

Z~reA S A,_tFLT,

\pp _P -- AG S, .14VY rl

\j~ 4L'L -CL. A&W
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SHEET I1 OF
* Boring No. LE ,-JI Location Coordinates _qg' 2.17 .. #

Hole Size (s'x 301 Slot 0. 0J.,1o
Screen Size :1",w -Mat IlSw 4o 1 4c Filter Materials xqm, 5., A oI30-r.

* Casing Size ai', M Mat I9cA.a 4,-'F-qc Grout Type S~b -E%,

Geologist Vj.j. Au. Protective Casing a.t
Date Start B0 0,-ra3 Finish 3o o-i"B3 Static Water Level 9.'f~,*~
Contractor \+.4R/LrTc? Top of Well Elevation .267 F~i-MsL.

Driller _Redr. Am KS Drill Type GY'4sz cmE- -~

Depth I-Sketch (Feet) Sample * Li'thology USCS (BL/FT)

0 ~ ~ ~ - (ov C) s,-rr -b r-t\ AO %

T>1 or I

g~so~Ir3 f~LLowCJAd YP
eo k-

Jo g -AC- SVr T2

1.0 -Tt\=1-

-r gR. Y ECO CioJ t

C A -;C 6q3* ILA~)-TP $AT1RV r01N
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SHEET 4. OFI

Boring No. LF '1- ., Location Coordinates q 5,+,L~c.7 At

* Hole Size Jrx3o' -Slot 0. epio"1 5L.?.'.q4

I Screen Size ;X" x ISO -Mat'lI Xo-m f~o~kpc Fil1ter Materi al s P4Ar-OV 5b 9 -- 0IA

C asing Size ;',x 1.(0' Mat'l MT?-a40PC Grout Type SAwb- c...,150n-

Geologist AW.Tt 5 AA1, Protective Casing 9"fi w a.g/"Bw

C Date Start 2Vq Oer%3 Finish Zqo.,r-6 Static Water Level I.? F17

I Contractor VA.LS-rmc Top of WellI Elevation AV"?- ~I*^L

Driller iNfSDrilIl Type (D6" KrA cM-

Depth Sape ____________________

- Sketch (Feet) SapeLi'thology USCS (BL/FT)

GA~w IrX MR~ Ara~ -

q1L."CAmb C'V~. XCL Yrr-r d72. 'X X C_. j 1

dz-r ~ ~ ~ ~ r 7-5l. ty -M4

41-0. CAY.CL]4. L-6 % 2ar ILTV7F3- L.-7

Qi*7 .Sl0 ) a'T~ r--ip) 4r"

R4 C 1 -IC' 9 j Liu q. CiW q)

!5 AP **** .. v )5 .*q J... .



SHEET . OF J.

Boring No. LP '-3 Location Coordinates q" 54 q

Hole Size &gx 30' Slot o.oi " "9..2q. J_

Screen Size 2"x 2o' Mat 13c.-A 4cNc Filter Materials N^-r-v-T S.N

Casing Size 2 "p t-.lS' Mat I .A4ot1 c Grout Type Sr-c2E,,

Geologist vJ. 'I>. -40Av s Protective Casing f" x ' -1.7P.

Date Start MtOcr-33 Finish o-r33 Static Water Level 7.r7.L -r

Contractor \/tA-R./LF'"CO Top of Well Elevation 2w .-?P9 *sL

Driller PVw. s . Drill Type G" .SA - Cr-I 9"

Depth SPT

Sketch (Feet) Sample Lithology USCS (BL/FT)

o :Fr.c 7Aoce " 6S) - - N.A. /Y.A.

Z- J+ -- .- ' FrS.,- I AS ,4"V&%.- N.A. 1.0

-,Lo g VPf TVI .7DKI

L--r - -WiM0

--

-- •3/;'a V PTI
A~~t-~~.. .ViJbV -4TjTR 'y )

L# s Tx'v.~ A

L7 J 77. m
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SHEET OF
Boring No. LIZ~- Location Coordinates q5*3,±.-YT.1 Al

Role Size (9"< x Lo6l Slot 0. -O a 45."

Screen Size 3."x 1.g' -Mat'l 1 *A _W T.S. Filter Material s- ~4y.4VT -so

Casing Size .21m3 Mat' I .s. .A) c(9.) Grout Type-yfEj.-fti.)S!~-C,, s'
Geologist V443> -AbA' 5 Protective Casing B.1 -' p
Date Start S ~3 Finish .13 NoY73 Static Water Level 'A - 3LitFr

Contractor * Ajk /crC.C. Top of WellI Elevation A-'q.i. Fr- ms

Driller -Rnr D3 i . rill1 Type ~et-e - . (e'

De p thf--S
Sketch (Feet) -Sample Li'thology USCS (BL/FT)

o N.Sq.

4--. C J4 S A~ S ~ gy S VP- CCz--Zs .

F19-0

I~~ iS L72 P 4s - . 1 *; 4 C- .L
) dI 5 _ AL-)

£L V C b -. L i

BE-trr. -3. yeb C (jo -7/7)

Yt. 37 Scr SLST.PL CL.

- ~ ~ ~ ~ ~ ~ ~ S" a (1-+~ £bV~rZ 1 A~u. C ? G/o

-~~ ~r -q-AJ ~ rhD -F\ ,TTb O 0. r

CJ t4 o M -m SIP 3(o
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SHEET Z. OF

Boring No. LV 4F Location Coordinates__________

Hole Size Slot____________ ______

Screen Size Mat'l______ Filter Materials_____________

Casing Size Mat'l_______ Grout Type________________

Geologist 'W. 'b. -A'Xj A Protective Casing_____________

Date Start iL Noy I3 Finish .13 Nov. 93 Static Water Level_____________

Contractor \A. A.-R. /LZrr Top of Well Elevation__________

Driller ?..A4bS Drill Type_______________

Sketch (Feet) Sample Lithology IJSCS (81/PT)
G,4 -~ ( AJV C'. Xayo, C-c-~pr ?-r<.- 't3:

W& (-rr, (Ir. b O m r

'1L!:&I CLAN'bNY, A, C. AsOev =-c-P

T -Pm -r LA Y 'E -

SL'1- *0& - ,r -CL Cja,)&-A)j"CP,

S1 '90 C LAN 14 - Tfm Sur itVIMsi tS7== CL I OI

-2/J) pg w - L.A

tVlC. ,-ro -0;/ AM r Tl.

q4I1 C-, j4 sA-r j' b-L. ( "YI '7/ b S'g.
8j1j 4.5 TAlb) A~r A76'v~ E -WT 7. AIED £b. SP L L A.
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SHEET . OF J

ing No. LP - Location Coordinates 11,3I.s.7 ty

le Size (,' 1 'O" Slot 0. 040 qjd r.

-een Size 20 wlSL" Mat'l Z.Lo f.-. Filter Materials 26- 3- sA"

;inq Size 2."Y 1-1.' Mat'i Grout Type 4s-_ r

)loqist W.'b. AA A Protective Casinq S"x .,GI L-kam

te Start I.A+ ov 1 Finish .4WI6,v33 Static Water Level L4 . &7 Pr

ntractor A-kILE ao Top of Well Elevation , .

iller -Ar.* p -IN Dr i 1l Type ,-ft) T ,-c.

Depth SPT
Sketch (Feet) Sample Litholoqy USCS (BL/FT)

rr war. Lo r-J..

I -A

I I " --. G F-o 16

...........................................



SHEET 1. OF .

oring No. Or~ -4-- Location Coordinates q1Y ,'73.? A(

ole Size 6"x Eo' Slot 0. Oic> ",oi.v

creen Size I~x c Mat'l Sew io SS Filter Materials 2.a-3oS4o4b

asing Size M"3~ Mat Il s. s. + -r,&& o'pYc Grout Type YAm

eologist '~~. ~Protective Casing j5h"V" !gI k"v

ate Start ICG Noyv33 Finish 17 Nov - 3  Static Water Level- -. OLf FT

ontractor____________/_________ Top of Well Elevation X-7& =r ~i

riller -RdwjT. kt,Is Drill Type r.mE-S5 R&s

DepthiSP
Sketch (Feet) Sample . Lithology USCS (8L/FT)

Mot-- -WOp-m C 7. S YR Si'.).-Sc-
r-LA4Y) -V 3 0V Cs Vr! 0&1 gad7j icc.

q Mor. : rAY) AVL4moi-r.

~r- bdf. 2 LAC.

CIRAY.- t.4Av CieS' 45LS.- JX

3 L4 7- Arb c-LygY * 4 AF--Y ____ hVP - c

Jq-a).S #j'rD-vc S r A'/- , S

-j , V M r L Ipr r *

-P--r V 0It x9-L *'A CEL -r 0,17 'V

-/s S'. SAN.' yr A AT 9-"

A~46~ f. SU # OL

cSL rAr *L..*.. ~ .



SHEET I. OF .

q No. LF4-~4 Location Coordinates q 5-3 7v. 7 v

Size 4 "w -1 Sl ot0 4a.O" &-d V 7P

n Size 2"m 10' Mat' Ic ram Id .57 FilIter Materi als A~O 3o .7AAwb

,q Size A."x 117.V' M at ' 1r Grout Type__SAb - z m -

Iqist -b - .A-bA*. Protective Casinq 9" x 971 J P&.u

Start 1 7 At*v '9 Finish 17 Uo.Lvi3 Static Water Level 3.2 17 PTr

-actor \Vk/A1.JLE-rao Top of Well Elevation 2-,S7. 19 --- AicL.

ler- -&f-r.3-&mAks Drill Type c.'m.E- T; ~1.

-,-C4-M_3xI' Vr

Depth SPT__
ketch (Feet) Sample Litholoqy USGS (BL/FT)

S~Lrru - Lac -per Lrf-3.

- ,\Jc

F-18
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SHEET I OF 1
ng No. UP 4-5 Location Coordinates -q5s- 7T N

Size &,' 5SO Slot a.OLoll&o b11. .L7 E
!en Size X'NjIS' Mat 'l. I S o x. Filter Materials :Lc,-3o-rAew2)
ing Size X'-r 3V~ Mat'I 1 t.( S +1 Grout Type -BL-m.T +7-- - + ~ j.

ogist W.. A-A,. Protective Casing T"Arg, _ZRoq
Start I. Finish -LIo.y 83 Static Water Level '7. 0 4 P -s

ractor \-qA&. / Lm-- Top of WellI Elevation :I =v- Alsa...
ler iW C*=ALEY Drill Type -FA-LL-r LSoo 4 4B j~~r-.

1 rr CA*N~ 7' TZRO

;ketch (Feet) -Sample Lithology USCS (BL/FT)
___-l CLA-46YjT-rLb. ) A% VP ,p 4Y A

- VC? C- c, /L AG -;LoV .i
PP c4V A. C7 ~ IC 0 .O/ ~i'

a-- -v IZ I.e Ami VV

PV C~L / CA'.

~GA CCYP' y V).

9N PAF-0  eA

qT-27~~ 
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SHEET .. OF 1

No. LF J+- Location Coordinates 6 13,'7& 9.2. N

ze &" x 5' Slot 6.oLo" LpoJ1.g

Size I."x 10' Mat'l Cr 1 S.,. Filter Materials 1 .-3o.o-i,
6-0 srn 10o V.,C

Size "x 11 P7.' Mat' vo,-o Grout Type SA"b - cz__r-

ist V.. A A - Protective Casinq .r"x"' Lm..
tart~~?3 Finish TDF-2 Static Water Level '7. L1 = ;

-tor J AR R )LE -o Top of Well Elevation a=t4.5 rw- ^rc

r_ -_ _ _ __.- s _ _ Dri I l Type ct: -55- /"C:
-Pz -r .sa'9 "x "71 '.

Depth SPT
tch (Feet) Sample Lithology USCS (BL/FT)

LEE LZrA LoG rd3. LJ4-

..~~.-.-.,o

--___-. ..

25'"

F- o),
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SHEET 1 OF- ^I-

3 No. 07~-~~ Location Coordinates q T31 2..'I- ..Y N

Size 6,11 x I Slot C>O.oo & -9Jo,0q.3 G:

ri Size X'x.Ls' Mat' 1S- ioS. Filter Materials ;La-3* s^Ans

g Size M'g7 at IIf'1 "40.Pc Grout Type T-b

i s t VI Protective Casing T' w I 'RO-

Start .1 Na-4 '8 Finish 2,bE '93 Static Water Level -3. LF2. P

actor WJA-.. /LEFT-CO Top of Well Elevation ~ ~ S

er HN. e.4R.N LZY -Drill Type 4-3Zd lo"

Depth 9-T
etch (Feet) Sample Lithology USCS (BLIFT)

0 F-L-LL CLAYEY S4b CC.-~ ct

16- 0.Ic: C LAY -dI st. gt LVF $b

CSG. CLALf I As, -9o~a, CL

Yr- n/4)- jA

T.M rC.A) SAT) Wr1 TF.(.Lc)I~I
9 .SAWb~ cLAm'f As- AhBovr-- ~

3 4 3 - C - ~ T S L .-T $ 4 V #I C r 2 5 V . C L

L9 SA1.) V4L.CY

57,s 5p SA4 AB5F) s V

T4-SV:4 As- Sa18-~ *I7LI 7~
IOCC~ 4 p, CA -) A- O1 -

4-ICSAD)Ars iA~V V) r -Vp 1

L 9 £4qo.r SAAITb CA c If_____

~17 7S* 7ANb. r7.l

~qqrfAAjb ei.A If M ..



After contacting appropriate emergency services, or in nonemergency

incidents, the USAF project contact should be notified of the incident or

accident so that it can be dealt with according to oas- policies and

procedures.

;-7



personal protection, the EPA Safety Manual for Hazardous Waste Site

Investigations will be referred to for guidance.

G-6.0 SAFETY PROCEDURES

Hard hats and eye protection will be worn when appropriate, as directed

by the project field supervisor. Protective clothing (boots, gloves,

and coveralls) will be worn at all times while working on-site.

Coveralls will be changed a minimum of once daily.

The project field supervisor will consult with the base environmental

coordinator or other responsible contact regarding site-specific hazards

prior to entering sites. Special procedures for entering and working at

particular sites will be clarified and conveyed to all field personnel.

Examples of areas requiring strict procedures are active runways or

taxiways, fuel handling or storage areas, and secure areas.

Prior to any drilling or digging on the sites, USAF Form 103 must be

routed to all applicable base organizations for a clearance review.

Circulation of this form is required to avoid contact with underground or

overhead utilities, conflict with base activities, or breaches of

security.

Additional safety procedures will be implemented, if warranted by the

information review or conditions encountered at the site. Site-specific

safety procedures will be based on guidelines given in the EPA Field

Health and Safety Manual and the EPA Safety Manual for Hazardous Waste

Site Investigations.

G-7.0 INCIDENT/ACCIDENT NOTIFICATION PROCEDURES

As a minimum, the following emergency phone numbers should be available

on-site:

1. Ambulance or medical assistance,

2. Base fire department (or other if off-site), and

3. USAF contact for project.



warant this procedure, all field personnel will participate in a medical

monitoring program. Guidelines for the program are given in Appendix I

of the EPA Field Health and Safety Manual (EPA, 1980).

G-4.0 FIELD PERSONNEL INDOCTRINATION

All field personnel will be informed by the project field supervisor of

required safety equipment and procedures prior to on-site work. Subjects

covered will include personal safety gear, general and site-specific

safety procedures, and incident notification procedures.

G-5.0 PERSONNEL PROTECTION GEAR

The following items will be provided on-site for all field personnel:

o Tyvek® disposable coveralls,

o Rubber boots,

o Rubber gloves,

o Hard hats, and

o Eye protection (safety glasses or face shields).

Hearing protection (disposable ear plugs) will be provided for all work

in the vicinity of the flight line or other noise hazards. Cartridge-

type respirators will be available on-site for protection against inhala-

tion of dust or vapors. If strong vapors are encountered, respirators

will be utilized to facilitate evacuation of personnel and equipment from

the site until the situation can be assessed or corrected.

An Enmet CGS-18M portable gas detector wll be used to monitor

combustible or toxic gas concentrations during field work. For Phase II

field work, normal alarm calibrations will be for methane (20 percent of

the lower explosive limit) and methyl chloride (200 ppm).

Personal equipment described above will offer adequate protection for

most situations encountered during the course of Phase II survey field

work. When conditions are identified that require a higher level of

C- 2



APPENDIX G

SAFETY PLAN

G-1.0 GENERAL

The safety plan presented herein gives guidelines for basic safety pro-

cedures and equipment utilized by Water and Air Research, Inc. (WAR)

during the course of IRP Phase II surveys. Samples collected during

Phase II surveys are typically environmental water and sediment samples

as opposed to hazardous waste samples and normally do not require unusual

levels of personnel protection. Detailed procedures and equipment

required to minimize exposure to specific hazardous wastes or conditions

requiring higher levels of protection are beyond the scope of this plan.

References are provided from which waste-specific information on

equipment and procedures can be obtained on a case-by-case basis.

G-2.0 INFORMATION REVIEW

Prior to initiating Phase II survey field work, the Phase I records

search is reviewed in detail to identify hazardous wastes or conditions

that may be encountered at each site. Available toxicological data on

materials suspected of being present at the sites are reviewed to deter-

mine if the base level of personnel protection outlined in Section C-5.0

is adequate. Hazards such as the presence of highly toxic or incompa-

tible chemicals, toxic gases, radioactive material, or explosives may

require more extensive precautionary measures than the base level of

protection. Safety hazards requiring special attention are addressed on

an individual basis using appropriate assessment methods, and equipment

and procedure recommendations given in the EPA Field Health and Safety

Manual (EPA, 1980) and the EPA Safety Manual for Hazardous Waste Site

Investigations (EPA, 1979). Hazardous conditions can be clarified or

confirmed on preliminary site visits.

G-3.0 MEDICAL MONITORING PROGRAM

The person responsible for Phase II survey field work will determine

whether a medical monitoring program is necessary, based on results of

the information review. If hazard levels are judged high enough to

C-I



APPENDIX G

SAFETY PLAN
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SHEET 9. OF 2-

ring No. LF L4 13 Location Coordinates

,le Size Slot

reen Size Mat'l Filter Materials

sing Size Mat'] Grout Type

ologist Protective Casing_

,te Start 3OOe--U Finish Static Water Level

ntractor Top of Well Elevation

iller Drill Type

Depth SPT
Sketch (Feet) Sample Li'thology USCS (BL/FT)
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SHEET I. OF
Boring No. LWA.13 Location Coordinates q!'93 13-77.4 /V
Hole Size V0 x 100" Slot 0-o.oo &-77,176-. E:

Screen Si ze ao x -7 ' Mat'l &m 4oPvc Fil1ter Materi al s ~-t.-3 rAmI.

Casing Size x7 117S Mat'l2Sr'4o0'C Grout Type S%- Ce,,Z- (a: i)

Geologist %..Ai>A'.'wvq Protective Casing E; ' :5' -RT *1I-*

Date Start 30 ~cr33 Fiih~v Static Water Level 4 4j. . oc -F?7

Contractor Nk4 AR./L ETCo Top of Well Elevation 2~ 4 4.7 r -

Driller 'P6r.BAN RS DrillI Type CA-yE- CS

Sketch (Feet) Sample . Li'thology .USCS (BL/FT)
2- .7!E-,VF-F O7rZ T-A #4VY mr#- P- ".74 .

.V ~ ~ e .& Y XT% tCL ba
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cc, L,,-r )V r- .S-6 LoNvI aTT
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AAIIY0. YAm£'p-" Qr -MsY "C.32
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f"N ~rs 4 I V*4=-1 C7- c~*
aq-'C3 S/b c-L .-T- . As .4t4"A 'f-r
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SHEET £ OF .L
ing No. LF 4-J.' Location Coordinates 9 2, -q .% A/

e Size &"X 30' Slot 6.o0.o ______1 __7._ _
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APPENDIX H

QUALITY ASSURANCE/QUALITY CONTROL PLAN

H-1.0 ANALYTICAL QUALITY CONTROL

All field sampling and quality control spiking was performed by WAR. All

sample analyses, with the exception of TOX, were performed by Technical

Services, l.c. (TSI). TOX analyses were performed by Utah Biomedical

Testing Labs (UBTL). Each of the above organizations maintains strict

QA/QC plans which are outlined in separate documents which were not

appended in this report due to their length. This appendix outlines

QA/QC procedures directly relevant to the Robins AFB Phase lib survey.

Accuracy of analytical techniques is assured by strict adherence to the

methods listed in Table H-i. Integrity and representativeness of the

sample are assured by sampling procedures described in Section H-2.0. A

check on analytical quality control was provided by duplicating a minimum

of 10 percent of the samples in each analysis lot. Additional samples

were collected to provide for spiking 10 percent of cyanides, total

phenolics, metals, pesticides, and PCBs samples. Samples for TOC, TOX,

oil and grease, volatile aromatics (VOA), and volatile halocarbons (VOH)

were not spiked. Duplicate and spike samples were labeled in such a way

that the analytical laboratory could not identify them as duplicate or

spiked samples. Results of duplicate and spike analyses are shown in

Tables H-2 and H-3 and are discussed in the following sections.

H-1.1 OIL AND GREASE

Duplicates--0.8, 1.2 mg/l Mean--l.0 mg/l

No spike.

Accuracy of duplication was satisfactory for this parameter.

H-1.2 TOTAL PHENOLICS

Duplicates--7, 4 ug/l Mean--5.5 ug/1

Duplicates--6, 4 ug/l Mean--5 ug/l

o11-
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Table H-i. Analytical Chemistry Methods for Water Samples, Robins AFB
(Page 1 of 2)

-t

Parameter Method Ref. Detection Limit

pH* EPA 150.1 1 --

Specific conductance* EPA 120.1 1 --

Temperature* EPA 170.1 1 --

Organic carbon EPA 415.1 1 0.3 mg/l
Total organic halide EPA 9020 2 --

Oil and grease EPA 413.2 1 0.1 mg/l
Total phenolics** EPA 420.1 1 1
Cyanide Std. Meth. #412B, 3 10

#413E

Metals

Nickel EPA 200.7 1 20
Copper EPA 200.7 1 5
Zinc EPA 200.7 1 10
Lead EPA 200.7 1 30
Cadmium EPA 200.7 1 5
Chromium EPA 200.7 1 10
Mercury EPA 245.1 1 0.2

Pesticides/PCBs

Aldrin EPA 608 4 0.02
DDT Isomers EPA 608 4 0.02 each
Dieldrin EPA 608 4 0.02
Endrin EPA 608 4 0.02
Heptachlor EPA 608 4 0.02
Heptachlor epoxide EPA 608 4 0.02
Lindane EPA 608 4 0.01
Methoxychlor EPA 608 4 --

Chlordane EPA 608 4 0.02
PCBs EPA 608 4 0.25
Diazinon EPA 614 5 0.02
Malathion EPA 608 4 0.1
Parathion EPA 614 5 0.02
2,4-D Std Meth. #509B 3 0.06

2,4,5-T St. Meth. #509B 3 0.06

2,4,5-TP (Silvex) St. Meth. #509B 3 0.02

Purgeable Organics

Volatile organic halocarbons EPA 601 4 t

Volatile organic aromatics EPA 602 4 t

H- 2
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Table H-I. Analytical Chemistry Methods for Water Samples, Robins AFB
(Page 2 of 2)

Parameter Method Ref. Detection Limit

Priority Pollutants

Base/neutral EPA 625 4 tt
Acid EPA 625 4 tt
Pesticide/PCBs EPA 608 4 tt
Acrolein and acrylonitrile EPA 603 4 50

NOTE: All detection limits are in ug/l unless stated otherwise.
*Performed at the time of sample collection.

**EPA 420.1 will not detect 2,4-dinitrophenol, 2-methyl, 4,6-dinitro-

phenol, or 4-nitrophenol. This method may or may not detect
2,4-dimethylphenol.

tSee Table 37 for detection limits (reported as "less than" values).
ttSee Table 36 for detection limits (reported as "less than" values

except for di-n-butylphthalate, which is <1.0 ug/l D.L.).
1--EPA "Methods for Chemical Analysis of Water and Wastes," March 1979 -

method number.
2--EPA "Test Methods for Evaluating Solid Waste, Physical/Che Lcal

Methods, 2nd Edition, 1982.

3--"Standard Methods for the Examination of Water and Wastewater," 15th
Edition, 1980 - method number.

4--EPA "Methods for Organic Chemical Analysis of Municipal and
Industrial Wastewater," July 1982 - method number.

5--EPA Interim Method, April 1979, EMSL, Cincinnati, OH, 45268.

11-3
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Table H-2. Duplicate Values for Purgeable Organics Analyses, Robins AFB, December 1983

LF1-3 LF4-6 LCH COMP.
Parameter 15253 15271 15223 15274 15242A 15242B

Volatile Halocarbons-All Units ug/l

Bromodichloromethane <10 <100 <10 <100 <1 <1
Bromoform <10 <100 <10 <100 <1 <1
Bromomethane <10 <100 <10 <100 <1 <1
Carbon tetrachloride <10 <100 <10 <100 <1 <1

Chlorobenzene 13 <100 290 <100 <1 <1
Chloroethane <10 <100 290 <100 <1 <1
2-Chloroethylvinyl ether <10 <100 290 <100 <1 <1
Chloroform <10 <100 290 <100 <1 <1
Chloromethane <10 <100 290 <100 <1 <1
Dibromochloromethane <10 <100 290 <100 <1 <1

1,2-Dichlorobenzene 170 <100 4,410 2,710 <1 <1
1,3-Dichlorobenzene 20 <100 270 <100 <1 <1
1,4-Dichlorobenzene 105 100 2,750 1,710 <1 <1
Dichlorodifluoromethane <10 <100 255 685 <1 <1
1,1-Dichloroethane <10 <100 37 <100 <1 <1

1,2-Dichloroethane <10 <100 100 <100 <1 <1
1,1-Dichloroethene <10 <100 <10 <100 <1 <1
Trans-1,2-Dichloroethene 195 120 18,200 19,700 4 3

1,2-Dichloropropane <10 <100 <10 <100 <1 <1

Cis-1,3-Dichloropropene <10 <100 <10 <100 <1 <1
Trans-1,3-Dichloropropene <10 <100 <10 <100 <1 <1
Methylene chloride 160 145 905 395 <1 <5

1,1,2,2-Tetrachloroethane <10 <100 <10 <100 <1 <1
Tetrachloroethene <10 <100 300 310 <1 <1
1,1,1-Trichloroethane <10 <100 250 <100 <1 <1
1,1,2-Trichloroethane <10 <100 <10 <100 <1 <1

Trichloroethene 33 <100 72,900 58,600 <1 <1
Trichlorofluoromethane <10 <100 380 400 <1 <1
Vinyl chloride <10 <100 <10 <100 <1 <1

Volatile Aromatics-All Units ug/l

Benzene 8,800 5,490 <10 <100 <1 <1
Ethyl benzene 440 285 14 21 <1 <1
Toluene 11,600 7,030 300 325 <1 <1
Xylenes 14,600 3,930 145 155 <1 <1
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Table H-3. Duplicate Values for Purgeable Organics Analyses, Robins AFB, March 1984

LF1-3 LF4-6 WS-3
Parameter 15428 15431 15444 15472 15465 15466

Volatile Halocarbons-All Units ug/,
Bromodichloromethane <1 <1 <1 <10
Bromoform <1 <1 <1 <10 <1 <1
Bromomethane <1 <1 <1 <100 <1 <1
Carbon tetrachloride <1 <1 <1 <100 <1 <1
Chlorobenzene 2 <1 240 <10 <1 <1
Chloroethane <1 <1 <1 <100 <1 <1
2-Chloroethylvinyl ether <1 <1 <10 <100 <1 <1
Chloroform <1 <1 <100 <10 4 1
Chloromethane <1 <1 <1 <100 <1 <1
Dibromochloromethane <1 <1 <100 <100 <1 <1
1,2-Dichlorobenzene 84 88 500 510 <1 <1
1,3-Dichlorobenzene 6 8 280 435 <1 <1
1,4-Dichlorobenzene 35 46 280 <100 <1 <1
Dichlorodifluoromethane <1 <1 <1 <100 <1 <1
1,1-Dichloroethane <1 <1 <100 <100 <1 <1
1,2-Dichloroethane <1 <1 76 <10 <0.1 <0.1
1,1-Dichloroethene <1 <1 <1 <10 <1 <1
Trans-1,2-Dichloroethene <10 <10 <10 <10 <1 <1
1,2-Dichloropropane <1 <1 6 <10 <1 <1
Cis-1,3-Dichloropropene <1 <1 <100 <100 <1 <1
Trans-1,3-Dichloropropene <1 <1 <1 <10 <1 <1
Methylene chloride <1 <1 760 1,100 <1 <1
1,1,2,2-Tetrachlotoethane <1 <1 <1 <100 <1 <1
Tetrachloroethene <1 <1 220 <10 <1 <1
1,1,1-Trichloroethane <1 <1 105 <100 <1 <1
1,1,2-Trichloroethane <1 <1 <100 <100 <1 <1
Trichloroethene 225 190 124,000 140,000 <10 <1
Trichlorofluoromethane <1 <1 <1 <10 <1 <1
Vinyl chloride <1 <1 165 <100 <1 <1

Volatile Aromatics-All Units ug/l
Benzene <10 15 125 880 <0.7 <0.7
Ethyl benzene <1 56 150 23 <1 <1
Toluene 515 645 365 540 <1 <1

P1-9



Duplicates--4, 9 ug/l Mean--6.5 ug/l

Duplicates--5, 1 ug/ Mean--3 ug/l

Spike recoveries were 49, 89, 71, and 215 percent at levels of 5.1, 4.5,

9.1, and 22.8 ug/l, respectively. Average recovery was 106 percent.

Duplication of these samples was acceptable for the matrices involved;

however, the spike recoveries were not as close as desired (erratic) or

as close as those of previous sampling efforts (e.g., Eglin and Tyndall

AFBs). Matrix interference could be involved in the deviations from

total recovery.

H-1.3 DOC

Duplicates--<0.3, <0.3 mg/I Mean--<0.3 mg/I

Duplicates--<0.3, <0.3 mg/I Mean--<0.3 mg/I

Duplicates--9.6, 9.6 mg/I

Duplicates--<0.3, <0.3 mg/I Mean--<0.3 mg/I

No spike.

Duplication of these samples was above average for the matrices

involved and are considered satisfactory.

H-1.4 TOX

Duplicates--<10, <10 ug/l Mean--<10 ug/l

Duplicates--80, 100 ug/l Mean--95 ug/l

Duplicates--110, 100 ug/l Mean--t05 ug/l

No spike.

Duplication of these samples was acceptable for the matrices involved.

H-1.5 METALS (DISSOLVED)

Table H-4 lists duplicate and spike data on each individual metal

(nickel, copper, lead, zinc, chromium, and cadmium).

H-6
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Table H-4. Results of Blinded Duplicate and Spiked Metal Samples, Robins AFB,
December 1983

Nickel Copper Lead Zinc Chromium Cadmium
ug/l ug/l ug/l ug/l ug/l ug/l

Sample #1 <20 <5 44 13 <10 <5
Sample #2 <20 <5 <30 15 <10 <5
Spike Conc./
Reported Conc. 70/50 35/35 14/5 35/29 35/27 7/<5

% Recovery 72 100 36 83 78 *

Sample #1 <20 <5 <30 54 <10 <5
Sample #2 <20 <5 <30 1,277 <10 <5
Spike Conc./
Reported Conc. 108/116 54/52 22/<30 54/556 54/46 11/13

% Recovery 108 97 ** t 86 120

Sample #1 <20 <5 <30 <10 <10 <5
Sample #2 <20 <5 <30 22 <10 <5
Spike Conc./
Reportea Conc. 98/97 49/49 20/<30 49/70 49/51 10/7

% Recovery 99 100 ** 142 104 70

Sample #1 <20 14 <30 39 <10 <5
Sample #2 <20 16 <30 57 <10 <5
Spike Conc./
Reported Conc. 71/66 36/33 14/<30 36/39 36/34 7/7

% Recovery 92 92 ** 109 95 100

Note: Reported concentration is minus background concentration.
*No spike recovery calculable.

**Spike concentration near or below detectable limit.

[Duplicate samples disagree--no spike recovery calculable.
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With the exception of one extreme deviation (zinc value at LF4-12)

duplication and recovery of the metal analytes were satisfactory. There

is some indication of possible matrix interferences with zinc as

evidenced in more than one sample.

H-I.6 CYANIDE

December 1983

Duplicates--<20, <20 ug/l Mean--<20 ug/l

Duplicates--<20, <20 ug/l Mean--<20 ug/l

Duplicates--<20, <20 ug/l Mean--<20 ug/l

Duplicates--<20, <20 ug/l Mean--<20 ug/1

Spike recoveries were 6, 13, 35, and 63 percent at levels of 16, 23, 32,

and 70 ug/l, respectively. Holding times were exceeded on these samples

and the poor recoveries at the lower concentrations reflect this factor.

The detection limit for the December 1983 cyanide data is estimated at

20 ug/l. This is based upon:

1. Minimum standard used for calibration was 5 ug/l;

2. Minimum field spike concentration was 16 ug/l;

3. Uncertainty of the calibration curves (90 percent confidence) is

18 ug/l; and

4. Poor field spike recovery when total concentration is 20 to

30 ug/1.

Stations scheduled for cyanide analysis were resampled in March since the

December samples were analyzed past their holding times.

March 1984

Duplicates--<10, <10 ug/l Mean--<10 ug/l

Duplicates--<10, <10 ug/l Mean--<10 ug/l

Duplicates--160, 175 ug/l Mean--168 ug/l

Duplicates--<10, <10 ug/l Mean--<10 ug/l

" ' , , i i • i " ° H- i' " " " - " . . . '"' ' ' " -' '



Spike recoveries were 20, 74, 129, anc 142 percent at levels of 8, 37,

35, and 9 ug/l, respectively.

The detection limit for the March 1984 cyanide data is estimated at

10 ug/l. This is based upon:

1. Minimum standard used for calibration was 5 ug/l;

2. Minimum field spike concentration used was 8 ug/l;

3. Uncertainty of the calibration curves (90 percent confidence) is

6 ug/l;

4. Lack of field spike recovery when total concentration is below

10 ug/l.

An audit of the subcontracting laboratory revealed that internal spike

recoveries ranged from 80 to 120 percent. The internal laboratory

duplicate analysis also showed acceptable results; therefore, the poor

recovery of the field QC spikes is attributable to matrix interferences.

H-1.7 PURGEABLES

Tables H-2 and H-3 list duplicate data on the individual purgeable

compounds.

Volatiles analyses are perhaps the most difficult trace organic analyses

from which to obtain consistent duplication and recovery. The possibil-

ity of a nonhomogeneous matrix, (e.g., a biphasic system) may prevent

representative duplicate sampling. This type of matrix can also ad-

versely impact the detection limits of certain compounds due to

"swamping" or masking by volatile components present in great concentra-

tion. Example chromatograms of a purgeable sample with few interferences

and another sample with gross interferences are shown in Figure H-1 and

H-2, respectively. In view of these observations, some of the results in

Tables H-1 and H-2 reflect the difficulty of the analytical situation.

However, the bulk of the results is satisfactory for the sample

condition.

11-9
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A second sampling effort was conducted in March 1984 for purgeable

organics since holding times for the December 1983 samples were exceeded.

Therefore, the December 1983 purgeables data presented throughout this

report and in Table H-i are suspected of not reflecting the true concen-

trations of contaminants found in the samples. In addition, the March

1984 analytical effort included confirmation analyses as per the letter

received from OEHL dated 8 March 1984. These confirmatory analyses

eliminated several large peaks which had been identified as priority

pollutant volatiles.

H-1.8 PESTICIDES

Due to the small number of pesticide samples taken, no spike analyses

were conducted. Duplicate values (in ug/l) are as follows:

Aldrin--<0.02, <0.02 Heptachlor epoxide--<0.02, <0.02

Dieldrin--<0.02, <0.02 DDT-R--<0.02, <0.02

Endrin--<0.02, <0.02 Methoxychlor--<0.02, <0.02

Lindane--<0.01, <0.01 Chlordane--<0.02, <0.02

Heptachlor--<0.02, <0.02

The extraction holding times were exceeded for the December 1983 samples.

No external (field) duplication was performed on the March 1984

resampling effort.

H-2.0 SAMPLING INSTRUCTIONS FOR ROBINS AFB

Descriptions of sample containers, preservation methods, and holding

times are given in Table H-5. Sampling procedures are outlined below for

each analysis group.

H-2.1 PURGEABLE ORGANICS

This sample should come from the first aliquot of a bailer to prevent the

loss of any volatiles. Avoid excess turbulence (e.g., bubbling) when

filling these bottles for the same reason. Fill bottle to an inverted

meniscus, cap, and refrigerate immediately. A small convex dimple in the

top of the septum indicates that the bottle is properly filled. There

tH-I?2
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ROBINS AFB FIELD WfU SME

later and Air Research, Inc. Sampled by: K4) /,/J P PC

821 S.W. Archer Road z I

1.0. Box 1121 Date: /15__Z _93

;ainesville, FL 32602

bone: 904/372-1500 Time: //4 C)

;ampling Sit&11No.: LFLP -91
L-alg LocatioDescription: Z1)"J: I - L-AN FTLL- Y)

radriAter Samples - rface Water and Sediment Samples

Depth to water surface 6 £ Total th

Height of water columni Sample Depth(s)

Sp.cond. 6.0 @ gaC Sp. cond.

Parameters to Preservation Container

Sample No. Container be Analyzed Method No.
Water Samples

I qt. glass Pesticides, PCBs, Chill to 4"C

Priority Pollutants

1 qt. glass Oil & Grease HCI to pH<2,4"C

1- 1 qt. glass Phenols w HSo4 to pi2,4 -j

4 oz. plastic Heavy Metals" HN03 to pH<2,4"C / 1 -

8 oz. plastic Mercury M0 3 to i{<2,4"C

_ 40 ml glass TOX - Chill to 4"C X,35" 36

4 oz. plastic DOC "
' HC to pi <2 -7-C 15

40m m glass Purgeables Chill to 4"C PO 1/Z

I1 qt. plastic Cyanide ' NaOH to P >12,4"C CN 33
Sediment Samples

I qt. glass Pesticides, PCBs Chill to 4'C

40 ml glass Purgeables Chill to 4'C

I qt. glass Metals Chill to 4"C

Comment and additional observations: BAILE Z a . PR-UOZ T o

5A A P L.AJO G UIATQ R -TU-9- TO tAA CLJt)ke:

T-9



Wat~er and Air Pesearch, Inc. Sampled by: 6 / w./!pc.

6821 S.W. Archer Road

P.O. Box 1121 Date: 12/I /83'
Gainesville, FL 32602
Phone: 904/372-1500 Timec: ______________

Saipling Site/i 11 N.: -FL4 8
Saplig Location Description: L !J I - A AD PILL-

Groundeater Samples rface Water and Sediment Samples

Depth to water surface 0' 104 ToCa1 Be
Height of water colum j**** Sarple Depth(s)

Sp. cond. 5 - @ 26 C Sp. cond.

Parameters to Preservation Container
Sample No. Container be Analyzed Method No.

Water Samples

I qt. glass Pesticides, PCBs, Chill to 4"C
Priority Pollutants

1 qt. glass Oil & Grease HCI to PIH<2,4C

15ZZS 1 qt. glass Phenols / H2 9O4 to pH<2,4"C TP/12

4 oz. plastic Heavy Metals HN0 3 to 1fR<2,4"C M

8 oz. plastic Mercury HN0 3 to piH<2,4"C

40 m glass M Chill to 4"C Ct
4 oz. plastic DOC; / HC1 to pH <2 m0c 19

40 ml glass Purgeables -' Chill to 4"C PO

I qt. plastic Cyanide V NaOH to pH>12,4"C ¢j j

Sediment Samples

I qt. glass Pesticides, PCBs Chill to 4C

40 ml glass Purgeables ChiLl to 4"C

I qt. glass Metals Chill to 4"C

Comments and additional observations: Pd_4PAO A I / ou P -O -O

.YAAfPLZtFJG. WATER, STA LTED 5U-GHTL -i' TtLXeTb 83 U-i

1-8
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ROBIN AF FIEID SNCtE MT

Water and Air Research, Inc. Sampled by: , 6osijwrJ PC
6821 S.W. Archer Road
P.O. Box 1121 Date: /

Gainesville, FL 32602

Phon: 90/372-1500 Time: 1150

Sampling Site/Well Na.: 1 14-
SaplingLorAtion Description: EOM I - -AWJFILL

Croxxdater Samples Surface Water and Sediment Samples

Depth to water surface 3 Total h

Heighit of water columa Sample Depth(s)

pH__ __ __ __ _ pH

Sp. cond. @ @ /9"o sp. cond.

Parameters to Preservation Container

Samvle No. Container be Analyzed Method No.
Water Samples

I qt. glass Pesticides, PCBs, Chill to 4"C
Priority Pollutants

I qt. glass Oil & Grease HCl to piH<2,4"C

15Z 1 qt. glass Phenols -' H2 S34 to FH<2,4°C T- /0

4 oz. plastic Heavy Metals - H 3 to p<2,4'C /M 1I3
8 oz. plastic Mercury HN03 to pH<2,4"C

40 ml glass lOM Chill to 4C X3T7~ E9'
4 oz. plastic DC HC1 to pH <2 TOC 13
40 ml glass Purgeables Chill to 4'C P

I qt. plastic Cyanide v NaOH to P12,4"C C '03r

Sediment Sanples

1 qt. glass Pesticides, PCBs Chill to 4"C

40 ml glass Purgeables Chill to 4"C

I qt. glass metals Chill to 4C

Ccqunrs aid additional observations: PUAPE O 7 1J . PR ROk T

-UP WITHr~ ELf Y L-771-6 -ra ".4qrp- Y r "C16 L-O.R

1-7



FIEM SAMM SHEET

Water and Air Pasearch, Inc. Swp led by: RMJ I IWR AP C
6821 S.W. Archer Road
P.O. BOX 1121 Date: 1 /i /S
Gainesville, FL 32602
Phone: 904/372-1500 Time: /'

SaplingSite : LF q-6
Sampling Location Description: ZONE I - SLJI ZGE L.AG OC AJ

Groundwater Samples - rface Water and Sediment Samples

Depth to water surface 1 5"L Total De

Height of water colum I Sample Depth(s)

Sp. cond. @ Sp. cond./____ _"

Parameters to Preservation Container
Sample No. Container be Analyzed Method No.

Water Samples
I qt. glass Pesticides, PCBs, Chill to 4"C

Priority Pollutants

I qt. glass Oil & Grease HIG to p{<2,4"C

15ZZ2 I qt. glass Phenols V, H2S04 to pH*2,4"C

4 oz. plastic Heavy Metals-' HN[3 to i{<2,4"C i i
8 oz. plastic Mercury HN03 to i*I<2,

4 "C

40 m glass I= Chill to 4C X-43ALqq
4 oz. plastic DOCCO HCto I <2 JTOQ s

/ 7LP 40 ml glass Purgeables aCill to 4C pa u).

I qt. plastic Cyanide be - N"o to pH>12,4"C C/ 7

Sedinent Samples

I qt. glass Pesticides, PCBs Chill to 4C

40 ml glass Purgeables Chill to 4C

I qt. glass Metals Chill to 4C

Comments and additional observations: R 41 TLEp E i Q -pA1o- T6
SAMP LING . WVATE P- TtLUUTfl -tGIF x km $:EpTTc
076k E&INT s6L-v~br ooar,

T-6, ,, ,O., .. , ,FA ..',,, : . .hi.., _'_,r -,;- ."-:.:..,-ot9"' ""O:"".''""'',"'',:."



ROBINS AFB FlEWk~E SIM

Water and Air e ,earch. Inc. Sampled by: R.0,/J___ _/_ _ C_-
6821 S.W. Archer Road
P.O. EBcr 1121 Date:_
Gainesville, FL 32602
Phoe: 904/372-1500 Tine: / ZC2

Sampling SiteAiell No.: L F' -
Sampling Location Description: ZOCJK"E - SL.U-GE LAGOeA

EASTr S0

Groundwater Samples ace Water and Sedimet Sample

Depth to water surface Total~

Hei&gt of water column n Smle Depth(s)

sp. co,. 3 2 @ 7' "C_. Sp. cond.

Parameters to Preservation Container
Sample No. Container be Analyzed Method No.

Water Sanrles
I qt. glass Pesticides, PCBs, Cill to 4"C

Priority Pollutants

I qt. glass Oil & Grease HCl to p&2,4"C

15ZZ I qt. glass Phenols ". r2SO4 to H<2,4"C TP'5L
4 oz. plastic Heavy Metals "NO3 to 1iI<2,4"C j

8 oz. plastic Mercury R,03 to p-f2,4"C

40 ml glass l!)X Ch Qill to 4*C _______

1572:73 4 oz. plastic Ic Doc c to pH <2 TVC 30 38

40 ml glass Purgeables Chill to 4"C

I qt. plastic Cyanide " N to ipH12,4'C C/ 3
Sediment Sanpes

I qt. glass Pesticides, PCBs Chill to 4"C

40 ml glass Purgeables hill to 4"C

I qt. glass Metals Cuill to 4'C

amwnts and additional observations: pulnD _ 7 3  Q01. p4164 70

SAM~PL~ITNG-. WAZTE74 C4AP- , UQ &0 I5

1-5



IOBIN AFB FlMD SknE S,.t

Water and Air Research, Inc. Saipled by.. Jwk AD Pc
6821 S.W. Archer Road
P.O. Box 1121 Date: /Z115-_/ -3
Gainesville, FL 32602
Phone: 904/372-1500 Tixre: /5y-040

Sampling Site/WelUk-ov.: .P -

Saplingl=ationDescription: FQ1JE I - LL.G A cO

Gr xniater Samples Surf er and Sedimnte Samples

Depth to water surface Total Depth

Height of water columin E~mf*Deths

Sp. cond. 160 @ 1 :C Sp. cond.

Paraieters to Preservation Container
Sample No. Container be Analyzed Method No.

Water Sanples

I qt. glass Pesticides, PCBs, Chill to 4"C
Priority Pollutants

I qt. glass Oil & Grease HCi to 01<2,4-C

5 . I I qt. glass Phenols H2SO4 to i12,4*C P 50
4 oz. plastic Heavy Metals 'M03 to 1<2,4"C A 3
8 oz. plastic Mercury HNO3 to pI<2,4"C

40 ml glass %- ITCChill to 4% '~? 5
4 oz. plastic - DOC HC to pH <2 T6 C

40 ml glass Purgeables Chill to 4"C pO I C(

I qt. plastic Cyanide NaOH to pH>12,4"C CL /,..

Sedi-ent Sanples

I qt. glass Pesticides, PCBs Chill to 4C

40 ml glass Purgeables Chill to 4C

l qt. glass Metals Chill to 4C

Coimnts and additional observations: BA I'L.E) 0j ol - a PJO .T&
-SAM PLrTIJG

1-4
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ROINS AFB FIED SAME SIM'

Water and Air Pesearch, Inc. Sa,led by: J . /OPC
6821 S.W. Archer Roaf
P.O. Box 1121 Date: ______________

Gainesville, FL 32602
Phone: 904/372-1500 Tine: ____________

Sanpling Site/Well.No.: L 3
Sa~ling Location Description: ZLZJtE I- 5L~tVGCG LAG60AJ

WEST STIO E
Groundater Sa, ples Surface Water and Sediment Sazples

Depth to water surface Total h_ _ _ _

Height of water colum 4ZSaple Depth(s)

Sp. cond. "@ I C Sp. cond.

Parareters to Preservation Container

Samle No. Container be Analyzed Method No.
Water Sanples

I qt. glass Pesticides, PCBs, Chill to 4"C

Priority Pollutants

I qt. glass Oil & Grease HCI to ___2,4"C

15726 1 qt. glass Phenols HS4to FH(2,40C 7-P LP7

4 oz. plastic Heavy Metals H'03 to ,4"C I7-

8 oz. plastic Mercury HN03 to pHK2,4"C

40 mlglass lVK Chill to 4C ______0

4 oz. plastic IOC HCI to pH <2 7-c c9

40 ml glass Purgeables Chill to 4C

I qt. plastic Cyanide NaOH to pHi12,4"C CIJ6

Sediment Saples

I qt. glass Pesticides, PCBs Chill to 4C

40 ml glass Purgeables Chill to 4"C

I qt. glass Metals Chill to 4"C

Comnts and! additional observations: P £LjnPED IY7 9Z .1 PAZl6x~. To)
5AAPLXAJG- WAT-E 5UAronLdY

YO HOAOA Pa r p 1-3
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I)BINS AFB FIMD SVA .E S

Water and Air ,esearch, Inc. Sampled by: Jk...0 PC
6821 S.W. Archer Road
P.O. Box 1121 Date: ___________

Gainesville, FL 32602

Phone: 904/372-1500 Time: 0q36C)

Sampling Site/( -1l : LF - -Z
Sampling Location Description: _ 0 ME I - NA10J1A H f-
(7/J 5HOu". OF R-. ABoUT 15-26' Fgz p-I

Gro& irater Samples rface Water and Sediment Samples

Deph to water surface 9vTotal De
Heigt of water colum 4Sample Depth(s)

Sp.cond. Z @ [ C Sp.cond. ._"_

Parameters to Preservation Container

Sample No. Container be Analyzed Method No.
Water Samples

I qt. glass Pesticides, PCBs, Chill to 4"C
Priority Pollutants

I qt. glass Oil & Grease HCIl to ___2,4"C

?.I ~_52 -1,57 Z qt. glass Phenols H S04 to Fi<2,J2 3O Z

4 oz. plastic Heavy Metals W,403 to pHI<2,4°C ( 33 S I 3C

8 oz. plastic Mercury H1o3 to ri<2,4"C

40 ml glass 10X Chill to 4C

4 oz. plastic DO)C 1101 to pH1 (2 -m .L

40 ml glass Purgeables Chill to 4C

CuN
Iqt. plastic Cyanide NaCH to II>12,4 4C 16 Y Zq /

Sedinent Samples

I qt. glass Pesticides, PCBs Chill to 4"C

40 ml glass Purgeables Chill to 4C

I qt. glass Metals Chill to 4"C

Commentcs and additional observations: Pt~ U- i0 'ps J PLTQ T6)
S-fl'PL-LUG. WATE.C. CLA9, AJ6O~t -

1-2



ROBINS AFB FMD SAPLE SHFr

Water and Air Plesearch, Inc. Sampled by: J J oc
6821 S.W. Archer Road
P.O. Box 1121 Date: Z 1 /S
Gainesville, FL 32602
Phonie: 904372-1500 Time: 0______" __

Saim Site/Well Noo: LF4 -
Sampling Loca-ion Description: N0 IE 1 - UA ,VAAU ) _

Groundwater Saples race Water and Sedimen Samples

Depth to water surface 2 _ __ ___Total h_

Height of water column : Sampile Depth(s)

Sp. cond. @ (Sac Sp. cod.

Parameters to Preservation Container
Sample No. Container be Analyzed Method No.

Water Samples

1 qt. glass Pesticides, PCBs, Chill to 4"C
Priority Pollutants

I qt. glass Oil & Grease HCl to 01<2,4"C

/1zi g I qt. glass Phenols H29 4 to pH<2,4"C 7P1 .

4 oz. plastic Heavy Metals HR)3 to 1 i{<2,40C A Lfj

8 oz. plastic Mercury HNO 3 to pH<2,4"C

40 ml glass TM) Chill to 40C X S 8
4 oz. plastic DOC HCI toL p <2 TO C Z2

40 ml glass Purgeables Chill to 4"C

I qt. plastic Cyanide Na3H to pH>12,40C CL .
Sediment SampLes

I qt. glass Pesticides, PCBs Chill to 4C

40 ml glass Purgeables Chill to 4C

1 qt. glass Metals ChiLl to 4C

Coments and additional observations: PIZNLL P ED 9,q8 - 7' .

SA'.LPLJMG WA-TE:A- ZtZ D,, J&eflr A..

1-i
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APPENDIX I

FIELD DATA SHEETS
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priority pollutants fractions (purgeables, base/neutrals, etc.) and

refrigerated until analysis.

H-2.9 CYANIDE

Do not fill bottles completely in order to leave room for the addition of

the spiking solution. Preserve with concentrated NaOH (12 N) to a pHl

>12. Refrigerate after preservation.

1-2.10 pH AND SPECIFIC CONDUCTANCE

Meters were standardized daily in the field using solutions prepared in

the WAR laboratory. Back-up meters and solutions were available at all

times in the company vehicle on-site.

-7'-
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5 N H2SO4 is used for rinsing and concentrated H2SO4 is used for

preservation. These samples require refrigeration.

H-2.4 OIL AND GREASE

Due to the nature of the analyte, do not fill sample bottles completely.

Bottles are 1-liter amber glass with foil-lined caps. Preserve oil and

grease samples by adjusting the pH below 2 with concentrated HCI and

refrigerating the sample.

H-2.5 PHENOLICS

Do not fill bottles completely in order to leave room for addition of

spike solution. Preserve with concentrated H2SO4 (using disposable

glass pipets) to a pH <2. Refrigerate after acidification.

H-2.6 TOX

The procedure for TOX is the same as that used for purgeable organics

except the sample is taken in duplicate.

H-2.7 PCBs/PESTICIDES (INCLUDING HERBICIDES)

Samples are taken in l-quart glass bottles with Teflon lid-liners.

Separate l-quart fractions are taken for the organochlorine pesticides,

the organophosphate pesticides, and the herbicides. The herbicides are

preserved with concentrated HCI to pH <2. All fractions are chilled to

4°C. NOTE: Exercise care in sampling surface waters to prevent

inclusion of excessive amounts of silt and debris disturbed from the

bottom of the site.

H-2.8 PRIORITY POLLUTANTS (COMPOSITE)

Samples to be composited are taken in 1-gallon, amber glass jugs with

Teflon lid-liners. Bottles are filled completely (no headspace) and

chilled to 4°C to minimize the loss of volatile components before

compositing. Equal volumes of each sample (approximately 1,300 milli-

liters) are combined in a separate empty 1-gallon jug and mixed thorough-

ly. Aliquots are then drawn from the composited sample for the various

11-15
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should be no air bubbles present in the bottle. This sample is taken in

quadruplicate in 40 milliliter glass, screw-cap vials with Teflon septa.

Preservation is by refrigeration.

H-2.2 METALS

Metal samples from the wells should be from the first bailer (0 liter).

The bottle should be filled to the very top if dissolved metals are

desired and filtration is not performed immediately.

Filtration should be as follows:

1. Rinse a glass fiber filter with 20 to 30 milliliters of

0.5 N HNO3 after placing the filter in the suction apparatus.

Discard the rinsate.

2. Rinse the filter with 20 to 30 milliliters of sample. Discard

the rinsate.

3. Filter the sample and return it to the bottle after rinsing the

bottle with deionized water.

4. For membrane filtration, place the filter in the filtration

apparatus with the gridded side up and follow steps I through 3;

preserve the sample with concentrated HN03 .

5. Samples must be filtered through the 0.45-micrometer filter for

analytes to be considered dissolved. Filtration through a glass

fiber filter reduces "binding" of the membrane filter but may

not be needed for samples with little turbidity.

After filtration, preserve metal samples by adding 2 milliliters of

HNO3 per liter of sample. Mix thoroughly and check the pH by pouring a

small amount of the sample on a pH test strip. If the pH is not less

than 2, add more HNO3 . Refrigeration of preserved metals samples is

not necessary.

H-2.3 DOC

Fill the sample bottle completely to ensure sufficient sample after

filtration. This procedure is the same as that for metals except

. . . .. .



ROBINS AFB FED WM M=

Water and Air Research, Inc. Samp lad by: A?0 bc
6821 S.W. Archer Road
P.O. Box 1121 Date: (2/isV
Gainesville, FL 32602
Phone: 904/372-1500 Time: _ _( _ _ _

Sampling Site/Well No.: IF 0
Sampling Location Description: ;6 N E I 4 ANhFTL- L

Grmundwater Samples urface Water and Sediment Samples

Depth to water surface /? Total _

Height of water colum Sample Depth(s)

.6I
Sp. cond. :31 @ 21 4C Sp. cond. _ _________

Parareters to Preservation Container
Sample No. Container be Analyzed Method No.

Water Samples

I qt. glass Pesticides, PCBs, Chill to 4"C
Priority Pollutants

1 qt. glass Oil & Grease HCI to pH<2,4"C

I:: ZZ. 1 qt. glass Phenols SO4 to OK<2,4*C 7'

4 oz. plastic Heavy Metals "W 3 to pH<2,4" 0

8 oz. plastic Mercury HNO3 to pH<2,4"C

40 ml glass x , Chill to 4"C .Y L321 .

4 oz. plastic DC C HCI to pH <2 TO C

40 ml glass Purgeables Chill to 4°C

_I I qt. plastic Cyanide ' NaOH to pi>12,4°C

Sediment Samples

I qt. glass Pesticides, PCBs Chill to 4C

40 ml glass Purgeables Chill to 4"C

I qt. glass Metals Chill to 4"C

Comments ad additional observations: Pt4*tOw 96 c / P-COP- 7DZ
SA MPL-TMJG . WATER- TltkBTD. YEL Y-,6s RJ I-

I-10
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ROBINS AF-B F EI , S SIMZ '

Water and Air Research, Inc. Sampled by: Adf3 Jwl .DP C
6821 S.W. Archer Road
P.O. Bm 1121 Date: _ 2/'/ _/'

Gainesville, FL 32602
Phone: 904/372-1500 / /0

Sampling SiteillNo.: LF'+ -1

Sazpling Location Description: Z6 /J E I L- .LAJ 0 F L.L- ~

Groundwater Samples S ace Water and Sediment Samples

Depth to water surface Total Dept:

•/
Height of water colun ______ Saimle Depth(s)

Sp. cond. 21.6 @ S- sp. cond.

Parameters to Preservation Container

Sample No. Container be Analyzed Method No.

Water Samples
.. __ 1 qt. glass Pesticides, PCBs, Chill to 4"C

Priority Pollutants

i1 qt. glass Oil & Grease HCI to pH<2,4"C

5 / 2Z 8 1 qt. glass Phenis H2S 4 to FH<2,4"C

4 oz. plastic Heavy Metals HW3 to pI<2,4"C /ljj

8 oz. plastic Mercury HN03 to pH<2,4"C

40 m glass 10X Chill to 4"C X(2..4
4 oz. plastic DOC HC1 to iH <2 TOC

40 ml glass Purgeables Chill to 4C

"____ _ I qt. plastic Cyanide N40H to H>12,4 C 4!L 7

Sediment Samples

1_ _ qt. glass Pesticides, PCBs Chill to 4"C

40 ml glass Purgeables Chill to 4C

I qt. glass Metals ChLII to 4C

C=ments and additional observations: 0 . 1 PrT

'~APLr/G~ ICF~TUA-STOh, 6K. Y6LJLW-5QJ J

7-l



ROBINS AFB FIFID SAMfLZ SW

Wt and Air search, Inc. Sapled by:,

P.O. Box 1121 Date: A_ _ _ _

Gainesville, FL 32602

Phione: 904/372-1500 Time~: - 09 Se)
Sampling Site/Well No.: LF " 1,2.

* ~Sampling Loariom Descripticxi: ZO E I-LA ?JFILl-Lt

Grondwater Samples ace Water and Sediment Samples

Depth to water surface 7Total1 De~ae n eie

Height of water column S2Yple Depth(s)

Sp. cond. ,'9 @ S 9 dC sp. cond.

Paramieters to Preservation Container
Sample No. Container be AnaTlyzed Method No.

Water Samples

1 qt. glass Pesticides, PCBs, Chill to 4"C
Priority Pollutants

1 qt. glass Oil & Grease RlC to K<2,4"C

,. Z15275 qt. glass Phenols' H2304 to p<2,40C LP

S4 oz. plastic Heavy Metals . 'M3 to pH<2,4'C /14/J, g) i I

8 oz. plastic Mercury 0 to pH<2,4"C

40 ml glass TM Chill to 4C XZ25 26 7 2

4 oz. plastic DOC HC1 to pH <2 70C 2,Z- 570
J

40 ml glass Purgeables Chill to 4C

.. 'V/ -2 75 1 qt. plastic Cyanide's NaOi to pH>12,4"C tfl',

Sedi ent Samples

-_I qt. glass Pesticides, PCBs Chill to 4"C

40 ml glass Purgeables Chill to 4C

'" 1 qt. glass Metals Chill to 4C

Comments and additional observations: 30 o,./. 3 7
AAPL- P G. LATEP- SLTIG -.Y 71 ro .PA- YZktZLOW

dO OA-.12

...................................



ROBINS AFB FMD SA E SRMT

Water and Air Research, Inc. Sampled by: Z) Pc/Jw .
6821 S.W. Archer Road
P.O. Box 1121 Date: IZ/A5Z3
Gainesville, FL 32602
Phione: 904/372-1500 Tine:/36

Sampl1ing Site/Wel 11N.: L-F q9 -3
Sanpling Location Description: .LPGk.A 0.EJT LJ iJ- FL Z LF Z

Groimt ter Samples rface Water and Sedimnt Samples

Depth to water surface j)j Total De

Height of water column 57q Sample Depth(s)

Sp. cond. 137 @ I I C Sp. cond.__________

Parameters to Preservation Container
Sample No. Container be Analyzed Method No.

Water Samples

I qt. glass Pesticides, PCBs, Chill to 4"C
Priority Pollutants

_ qt. glass Oil & Grease HCI to iM'Z2,4"C

1 qt. glass Phenols 10 H2 SO4 to :H<2,4"C TP
4 oz. plastic Heavy Metals HN03 to p[<2,4"C IL

8 oz. plastic Mercury HNO3 to pH<2,
4"C

40 ml glass TXCill to 4C7- 286

4 oz. plastic DOC . HCl to ti <2 7 3
40 ml glass Purgeables v' Chill to VC PO) Z?
I qt. plastic Cyanide / N" to pH>12,4"C C" E

Sediment Samples

I qt. glass Pesticides, PCBs Chill to 4"C

40 ml glass Purgeables Chill to 4C

I qt. glass Metals (hill to 4"C

Caments and additional observations: pampebL) WuTr' SW7M/4R.SI LXIA Q 10q / U.. F&A 6 U . IJA-P CLEAP B.c . . r
P@10dF0&I-CCA X

FL- 41AS ""e-" ' LOW - .---.-- -'.'..

1-13



ROBINS AFB FIMD SA 21E SU

Water and Air Research, Inc. Samped by: 8
6821 S.W. Archer Road
P.O. Box 1121 Date: IZ//5/ 3
Gainesville, FL 32602

.hon: 904/372-1500 Tie: 05")

Sampling Site/Well No.: t-F 4 - I W IP __ __ _

SamplingcationDescription: AJACEkT" TO LFL4-O 7 LL 1%

ZIJF 1 LAJORILUL- LO

ter Samples Surface Water and Sediment Samples

Depth to surface Total Depth - -

He : t of water col Sample Depth(s) -S U4FACE ) F7,.

Sp. cond. Sp. cod. 210 @lZ.5T C

Parameters to Preservation Container
Saimple No. Container be Analyzed Method No.

Water Samples

I qt. glass Pesticides, PCBs, Chill to 4"C
Priority Pollutants

1 qt. glass Oil & Grease HCl to FH<2,4'C

I1Z3 I I qt. glass henols H2S)4 to <2,4'C 7P

4 oz. plastic Heavy Metals. HNO3 to il<2,4"C J

8 oz. plastic Mercury H0O to pH<2,4*C

40 m glass lX Chill to 4C 3 T?
4 oz. plastic C HC1 to <2 T6C, If
40 ml glass Purgeables Chill to 4"C

I qt. plastic Cyanide / NaOH to p:*12,4"C CM 77

Sediment Samples

I qt. glass Pesticides, PCBs Chill to 4"C

40 ml glass Purgeables Chill to 4"C

( Z_33 1 qt. glass Mtals1 ) .1 , , Chill to 4C 5-

Cmmnts anid additional observations: WATE'9, 141CH ' Y LC6 4- .4 '1
7(1Cr LC7A F Ath L,0 f 40 j72'1-5 UNI) AI L~ ATEX,

A.IY ?14
- . .



ROBIS AFB FIEDSA

Water and Air esearch, Inc. Sampled by: ,U _q
6821 S.W. Archer Road /
P.O. Box 1121 Date: 1_ _ _"_ _ _

Gainesville, FL 32602
Phone: 904/372-1500 Tine: /_ 05"

Spling Site/Well No.: LF4-!5" Stu
SalingLocationDescription: AJ)JACeMT TO LF -Lf ' -7 4f.l 9.

7o I, LA MFu0 . f

er Samtles Surface Water and Sediment Samples

Depth water surface Total Depth - "

1ight of water wm Saple Depth(s) _ ' U.4,A CE

pH p 6.e6
Sp. cond. S.cond. /35 @ /3C

Parameters to Preservation Container
Sample No. Container be Analy.±e Method No.

Water Samples
I qt. glass Pesticides, PCBs, Chill to 4"C

Priority Pollutants

I qt. glass Oil & Grease HCI to pH<2,4°C

I SZ3Z I qt. glass Phenols H2SO4 to piK,4C T 53

4 oz. plastic Heavy Metals ' NO3 to pH<2,4C fI

8 oz. plastic Mercury IRO3 to 1 i<2,4"C

40 m glass TOX Chill to 4C A-

4 oz. plastic C' HCl to H <2 g-riC 36

40 ml glass Prgeables Chill to 4"C

I qt. plastic Cyanide "/  Na)H to piH12,4"¢ CIJ Z

Sediment Samples

I qt. glass Pesticides, PCBs Chill to 4"C

40 ml glass Purgeables Chill to 4"C

-9 23 Le I qt. glass Metals ,Pf 15..L Chill to 4"C 2lS-2

Comments and additional observations: WUATCk 44A..EA AtWCA 77-E:
.'SAME As B-/s 1T C-1.EAk OF VEG-CT'7hNJ-

1-15
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ROBIBS AFB FIELD SAPI, SI

Water and Air %search, Inc. Sampled by:
6821 S.W. Archer Road
P.O. BOX 1121 Date: L2 /57183
Gainesville, FL 32602
Phone: 904/372-1500 Time: 07(10

Sampling Site/Well No.: -F 16 SW EDS .
Sampling Location Description: -OPJE I - SLUh(., f &AG D"

ter Samples Surface Water and Sedimnt Samples

Depth er surface Total Depth IC (Z

eight of water co __ Sample Depth(s) SL FA CE

Sp. cood. @ _ Sp. cond. 8Z Q 2G6c.

Parameters to Preservation Container
Samle No. Container be Analyzed Method No.

Water Samples I

1572_3_1_qtglas Pesciciies, PCBs , Chill to VC C
Priority Pollutants

1 qt. glass Oil & Grease HC1 to O{2,4"C

I qt. glass Phenols I H2S 4 to 1 i<2,4C 70 19

4 oz. plastic Heavy Metals W HN23 to pHK2,4"C P 4

__ 8 oz. plastic Mercury HNO3 to FH<2,4"C

40m glass I V Chill to 4'C X 77
4 oz. plastic DOC ,fHCL to pH <2 T7 C5

40 ml glass Purgeables V Chill to 4"C P) I L

I_ ! qt. plastic Cyanide I NaOH to p>12,4C CA. I 7

Sediment Samples

I qt. glass Pesticides, PCBs ' Chill to 4C CPS - i

40 ml glass Purgeables . Chl to 4"C PoS -Z

I qt. glass Metals Chill to VC MS 3

Comments andadditional observations: fARPLE TA<EJ AJE, IT""
,A" 7. A.- WA TE PiT STG P . 9 --4 a " 6 Ei-.o ( 8 ozrOlK,
OF 'SUAPAC6 eUAY-.. WAS 14AU S£A-F-ACbA(cJCXET?-=
LI) MAC - ' . .. -.. , ,. ...AAJ. &4AT - L- T.J

$~E fM KF, Jb 008Lk& 1-16
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ROBINS AFB FIEID SAMLE SMr

Water and Air Research, Inc. Smipled by: 3) 3
6821 S.W. Archer Road
P.O. Box 1121 Date: LZ/(6/6
Gainesville, FL 32602
Phone: 904/372-1500 Tim: 084 0

Sanpling Site/Well No.: r= .-F 4 - ( 7 ,,,J
Sampling Location Description: F./UJE I - LAAJDFILL. -P

MOCTJ TOE OF LA/JAFIL- !?eTWEEJ SLtGE LAGOO#

ter Saples Surface Water and Sedimennt Smzples

Depth to er surface _ ______ Total Depth ~ ______

Height of water col Satple Depth(s) SILF.FA CE

Sp. cond. @_Sp. cond. J60_6 _9 __ C

Parameters to Preservation Container
Sarrle No. Container be Analyzed Method No.

Water Sanples

1 qt. glass Pesticides, PCBs, Chill to 4"C
Priority Pollutants

1 qt. glass Oil & Grease HCI to g<2,4"C

I3'23- I qt. glass Phenols H2SO4 to pH<2,4*C TP 3 0

4 oz. plastic Heavy Metals , ' We)3 to pH<2,4"C [1 :2..,e2

8 oz. plastic Mercury RNO3 to PH<2,4"C

40 ml glass IX Chill to 4C

4 oz. plastic DxC HCl to pH <2 TOC Z ,

40 ml glass Purgeables Chill to 4C

I qt. plastic Cyanide Na N to pH>12,4"C CI Jip

Sedinent Samples

I qt. glass Pesticides, PCBs Chill to 4"C

40 ml glass Purgeables Chill to 4C

I qt. glass Metals Chill to 4"C

Comiwts and additional observations: WATEA Co LIZ/-QO }JL77( A L A L.
SLIVE: rA- J 6ACT1-'.e-A FILJA. 8 ILBr&IG &AE.,-17
PAIAIr CAA11S Po7YAJG 7ZES~W S 14EAVY L-gF-4
Li-T~ OM/. ANXJS 2'AJ IWA-TEL-

1-17
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Water and Air Research, Inc. Saipled by: tkA
6821 S.W. Archer Road
P.O. Boxc 1121 Date: /______________0
Gainesville, FL 32602
Phone: 904/372-1500 Tine: c 5

Smpling Site/Well No. LFf - (V - :r LEF . ) 19to')

Sampling Location Description: ,CA / W - L-AAJ F7TLL 9
EXcZSTIrFJa WELL- /u'gcr m A6'AMtO AEO 514Eh.

(LA US EJJG.)
Groundwater Samples Srface Water and Sediment Samples

Depth to water surface 3 "10" Total Dep

Height of water column ________ Sxle Depth(s)

Sp.cd. Z o d..57-.. Sp. cond.

Parameters to Preservation Container
Sa le No. Container be Analyzed Method No.

Water Samples
I qt. glass Pesticides, PCBs, Chill to 4C

Priority Pollutants

I qt. glass Oil & Grease HC. to OR<2,4"C

15238 1 qt. glass Phenols H2SO4 to <2,4*C 7P /"

4 oz. plastic Heavy Metals 3 to pi<2,4'C A32
8 oz. plastic Mercury BNO3 to pH<2,4"C

40 il glass TOX Chill to 4C X 7-, ZY
4oz. plastic IDe HCl to l <2 "6-C 16

40 ml glass Purgeables Chill to 4"C

I 1 qt. plastic Cyanide NaOH to pH>2,4"C

Sediment Sanples

I qt. glass Pesticides, PaI's Chill to 4"C

40 ml glass Purgeables Chill to 4"C

I qt. glass Metals Chill to 4"C

Cbmments and additional observations: PamPgLp

14 01WA Pam F 1-18



IROBLM AFB FIED S Ei S

Wakter and Air Rlesearch, Inc. Sampled by: ____ lb______

6821 S.W. Archer Road
P.O. Box 1121 Date: /
Gainesville, FL 32602
Phonie: 904/372-1500 Tixre: / C

Sampling Site/Well No.: LF'41 (\z 4 . o J.' -6)

Sampling Locationi Description: F6NC LA -JDF

LAWS E/JC.TE IZ

Groun&dater Samples Surface Water and Sedinent Saples

Depth to water surface 5 3 Tota p4:h___________

Height of water colum Sale Depth -

Sp. co. 29 @ I6cc Sp. con.

Parameters to Preservation Container

Sample No. Container be Analyzed Method No.

Water Samples
1 qt. glass Pesticides, PCBs, Chill to 4C

Priority Pollutants

I qt. glass Oil & Grease HCI to i<2,4"C

152 ,32 1 qt. glass Phenols - H.SO4 to pH(2,4"C 7P 18

4 oz. plastic Heavy Metals 'W 3 to OK<2 ,4 "C 3 ?
8 oz. plastic Mercury H10'3 to PH<2,4"C

40m glass mx Chill to 4C )% 7 6

4 oz. plastic DOC; - HCI to pH <2 Z-C I
40 ml glass Purgeables Chill to 4"C

I qt. plastic Cyanide -1 NaOH to P*>12,4"C C / 5

Sediment Samples

I qt. glass Pesticides, PCBs Chill to 4C

40 ml glass Purgeables Chill to 4C

1 qt. glass Metals Chill to 4C

Cimnents and additional observations: 5xrLED L)A.Y (  , 15L. -

A/A 1E .. s'Lx"wTLY 7Wz.-X.. A ' eo o P1,..

1-19
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ROBINS AFB FIELD SAILE -r

Water and Air Research, Inc. Sapled by: J /AI P C
6821 S.W. Archer Road
P.O. Boax 1121 Date: 12-IZ h _______V

Gainesville, Fl 32602
Phone: 904/372-150 Tine: pLOYS

Saipling SitrAl No.: LF# -n?

Sampling Location Description: W - IS, L.A WO EMS & G. -'ST- WELL-

00I HA UJAH Z0.

Groundwater Samples Wter and Sedimm Samples

Dephto waer surface 4t_____? Total Dpt

Height of wacer colum Sample Depth(s)

Sp. cond. 2,f @ 1sp. ond.

Parameters to Preservation Container

Samle No. Container be Analyzed Method No.
Water Samples

I qt. glass Pesticides, PCBs, Chill to 4"C

Priority Pollutants

I qr. glass Oil & Grease HCl to pH<2,4"C

1 qt. glass Phenols H 2S04 to 'H<2,4"C TP 31

4 oz. plastic Heavy Metals INO3 to iH<2,4"C fri. 5L

8 oz. plastic Mercury HN03 to iiI<2,4"C

4o ml glass Mx Chill to 4'C

4 oz. plastic DOC HCI to pH (2 C

40 ml glass Purgeables Chill to 4C

I qt. plastic Cyanide Na11 to pH>12,4"C CM 2.

Sedinent Samples

I qt. glass Pesticides, PCBs Chill to 4C

40 ml glass Purgeables Chill to 4C

I qt. glass Metals Chill to 4C

C4=ents and additional observations: P s P&_ CheJ-' , ZREO

bi4A7-ep, 7UP&8zJ5 .Rcf.xO5N --8w. N6 0opR.

1-20
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ROBINS AFB FIELD SAMP LE SME~

Water and Air Research, Inc. Sampled by: jwUi P - C
6821 S.W. Archer Road

P.O. Box 1121 3 2te: 1Z_ 116 _193

Gainesville, FL 32602

Phone: 904/372-1500 Tire:

Samping Site/Well No.: L F4 - 2,1
Sampling Location Description: 1kJ- (' LA iJ I E . T W ----

Grotunwater Samples Wer and Sediment Samples

Depth to water surface __Total Depth

Height of water column Sample Depth(s)

pH LP pH

Sp. cond. l' @ 1,-6- C- Sp. cond.

Parameters to Preservation Container
Sanole No. Container be Analyzed Method No.

Water Samples

I qt. glass Pesticides, PCBs, Chill to 4"C

Priority Pollutants

I qt. glass Oil & Grease HCI to pH<2,4"C

L5- 2 qt. glass Pnols H2S"4 to pH<2,4"c TP Z7
4 oz. plastic Heavy Metals HNO3 to pHl<2,4"C fjZ

8 oz. plastic Mercury HNO3 to pH<2,4"C

40 nl glass lOX Chill to 4"C x 6

4 oz. plastic DOC HCl to pH <2 7-6C 3

40 ml glass Purgeables Chill to 4"C

I qt. plastic Cyanide NaOH to H>i12,4"C Ckj 23

Sedinent Samples *k F-EPL ,- J

I qt. glass Pesticides, PCBs Chill to 4°C

40 ml glass Purgeables ChiLl to 4"C

I qt. glass Metals Chill to 4"C

Co ments and additional observations: pR1MEE J . PLVOR. 7D

SAMPLKG . LJ TER- TJJ1FTLL TUXLR 2  6LLW- CLIACA-
WA- .JO OOR...

1-21
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ROBINS AFB FIELD SAM'LE %M

ter and Air Research, Inc. Sampled by: _ _ _

21 S.W. Archer Road
0. Box 1121 Date:
nesville, FL 32602

wne: 904/372-1500 Time: 05'30

mpling Site/Well No.: LEAC14AT71 C1OflPOSEZ'E I-FL-ZZ, ZSZ
imping Loca ion Description: ZO OE I - LA MLL FLL- q I

SSoUCrUHE J 3-0 OF LA4A]J PTY

ter Samples - Surface Water and Sediment Samples

Depth t ter surface . _Total Depth "6

Hight of %ter __Sample Depth(s) SLM.-FA CE

Sp. cond. @___________ Sp. cocxi. Lt 0C (9 1*

Parareters to Preservation Container
Sarvle No. Container be Analyzed Method No.

Water es

1 qt. glass Pesticides PCBs, Chill to 4"C CPZ 3
Priority Pollutants

1 qt. glass Oil & Grease HC1 to pI<2,4"C

I qt. glass Pnenols H2'O4 to FI<2,4"C

4 oz. plastic Heavy Metals 'M 3 to pH<2,4"C

8 oz. plastic Mercury BN03 to IH<2,4"C

40 ml glass lOX Chill to 4"C

4 oz. plastic DOC HCI to pH <2

40 ml glass Purgeables Chill to 4C PO ZZ

I qt. plastic Cyanide NaOH to p T12,4"C

Sediment Samples

1 qt. glass Pesticides, PCBs Chill to 4"C

40 ml glass Purgeables Chill to 4"C

I qt. glass Metals Chill to 4"C

baments and additional observations: Sf'ITE I - C&LLLY "JEkXT TO W-6
LL'A ~ ~ ~ U C6. LA 6u e JAITA&-OC /ASCH .Z AJ -64 CEA,

s2rrE z 0 3- S5 ZSYoA15 A Q/ P hAZ A"497 WA3TEh
.'-u- - . L-AL-- -- -E. OP-A5SY -RM 7'- .- -.O.P0'L-5 V £ 1:/..-.
V.ATEAO. CLEAP.. A/J PALE Yi!LAZOPJs A kCA 5 A~JE 9



ROBINS AFB FIfLD SAME M

rand Air Research, Inc. Samled by: jt' P C.
S.W. Archer Rod
Box 1121 Date: _ _ _ _ _ _ _

esville, FL 32602

e: 904/372-1500 Tire: 1215

,ling Site/Well No.: DDTF- I
,lig Location Description: ' ZOM Z- AhlT SPILL MTT
' W 7 CF k -. Tf ACK. , 8 E7-W kE CO P. OF E/JG.
.k.I UG LOT FEJ CJ E . &Zt-q.

induater Samples Surface Water and Sediment Samles

epth to water surface I 'If 4t Dp th

ieight of water column 1 / Sample Depth s

Parameters to Preservation Container
Samole No. Container be Analyzed Method No.

Water Samples

1 -3 1 qt. glass Pesticides, PCBs, Chill to 4"C
Priority Pollutants

1 qt. glass Oil & Grease HCI to H<2,4"C

1 qt. glass Phenols HSO4 to pH<2,
4"C

4 oz. plastic Heavy Metals HNO3 to pH2,4"C

8 oz. plastic Mercury HNO3 to pH<2,4"C

40 ml glass TOX Chill to 4"C

4 oz. plastic DOC HCI to pi (2

40 ml glass Purgeables Chill to 4"C

I qt. plastic Cyanide NaOH to FpI[2,4'C

Sediirent Sar les

I qt. glass Pesticides, PCBs Chill to 4"C

40 ml glass Purge~ables Chill to 4"C

I qt. glass Metals Chill to 4"C

ments and additional observations: A5LY J FT, CIF L/ / Rf.-- TAJ

YEWL. ,5AftPLE TAkJC F , Z /14 ST k EC14A &5E WA

4 .Jerfl .YCLL W - oJJ-.

1-23
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ROBINS AFB FED WSM SIr

Water and Air Research, Inc. SamipIM by: ~
6821 S.W. Archer Road
P.O. Bmx 1121 Date:
GainesviLLe, FL 32602 ' ,
Phonie: 904/372-1500 Time: / o

Sampling Site/Well No.: IO T S-I i O1L
Sampling location Description: ZoAJE - bDT PtL.- SXTr
ADJACEI'T TO (O, S. TLL. S7 RET&EAJ FMUCE ALLA b

PESTTC-ThE STDf-AG E 446A C60 OF LAJG. P4JfIG LI64T
terSamples Surface Water and Sediment Samples

Depth to r surface_ Total Depth

Hei:t of water co Sample Depth(s) ZPFA CE 7-b

Sp. cond. Sp. cond. N\ ,

Parameters to Preservation Cmitainer
Sample No. Container be Analyzed Method No.

Water Samples
_"_ I qt. glass Pesticides, PCBs, Chili to 4"C

Priority Pollutants

- I qt. glass Oil & Grease HU to pH<2,4"C

,____ I qt. glass Phenols H to 1p<2,4"C

-". 4 oz. plastic Heavy Metals HN0 3 to pH<2,4"C

'-" 8 oz. plastic Mercury MNO3 to *I<2,4"c

"-__ 40 mL glass Tax Chill to 4C

",_4 oz. plastic DOC HU to pH <2

"- 40 ml glass Purgeables Chill to 4C

I qt. plastic Cyanide NaOR to p*>12,4"C

Sediment Samples

I 5Z91' I qt. glass Pesticides PCBs Chill to 4C CPS-Lz

"" 40 tla glass Purgeables Chill to 4C

___I qt. glass Metals Chill to 4C

Conumnts aMadditioml observatiors: 7,TOPSA L A P-Ok. /- /. "

~ZC K 4EJ - LA V UMOE&WA-714

1-24
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ROBINS AFB FInD SAWI MWr

Wt , n, air Resec, c. SUple by: .
6821 S.W. Archer Road
P.O. Box 1121 Date: __ _Z __e.

Gainesville, FL 32602
phoe: 904/372-1500 Tine: /ZI1_"

Sopling Site/WelNo.: U~FT S-)- S07L
Sapling Location Description: 2)AN5 Z- A6hT SPTL
AAJAC'JEr TD Se C AEL OF RL-G. 25

Grousdinter SaWples Surface Water =d Sediment Saples

Depth er af ace Total Depth

Height of siter __ _ _ _ Saule Depth(s) SULFA E 12 7'6"

Sp. cond. @_ Sp. cond.

Parateters to Preservation Container
Sample No. Container be Analyzed Method No.

Water Samples
1 qt. glass Pesticides, PCBs, Chill to 4"C

Priority Pollutants

1 qt. glass Oil & Grease HCI to p<2,4"C

I. 1 qt. glass Phenols H23S4 to pH<2,4"C

o_• '. 4 oz. plastic Heavy Metals IM 3 to pH<2,4"C

• 8 oz. plastic Mercury HN03 to pH<2,4"C

: 40 ml glass 7C0 Chill to 4"C

_____4 4oz. plastic DOC HCI to pH<2 ___

40 ml glass Purgeables Chill to 4°C

I qt. plastic Cyanide NaOH to p1>12,4"C

Sediment SaMples

1 V2/ 15 1 qt. glass Pesticides, PCBs Cill to 4C PS"3

40 ml glass Purgeables Chill to 4"C

._I qt. glass Metals Chill to 4C

, C ucmns and additi=xa obnervatns: CLUS GI4NI"TA E ' VIT S:A

.', CI.YeAMEA-r ALO 4LAC - REV -TOPSOIL..

1-25
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ROBDM AFB FIUD SMPLE u

Water and Air Research, I=c. Sampled by: 4
6821 S.W. Archer Road
P.O. Box 1121 Date:
Cainesville, FL 32602
Phone: 904/372-I0 Time: /230

Smpling Sitesll No.: iT "- S-3 §0TL-
Sampling Lation Description: U777 SPILL S= - - U 4TC
IVF-S-r OF I~ALLA 7eXACAX,f 20-30 Ahb-P-Ti 6d 1E

rSamples Surface Water and Sediwmt Saples

______tsurfac Total Depth __________

Heigt o wetew coSample Depth(s) SLLL FA cE -to j'

Sp cnd @SpYii

Parameters to Preservation Conxtainer
Sample No. Container be Analyzed Method No.

Water Samples
I qt. glass Pesticides, PCBs, Chill to 4C

Priority Pollutants

I qt. glass Oil & Grease HCI to pl.<2,4"C

I qt. glass Phenols H2S4 to i12,40C

4 oz. plastic Heavy Metals HIC)3 to pH<2,4*C

8 oz. plastic Mercury HNC to !<i2,4"C

40 ml glass "Tm Chill to _*C

4 oz. plastic DOC HCl to FI <2

40 ml glass Purgeables Chill to 4"C

1 qt. plastic Cyanide NACI to 1>12,4"C

Sediment Samples

* 52YO I qt. glass Pesticides, FCBs (hill to 4% CPS - L'
40 ml glass Purgeables (hill to 4"C

I qt. glass Metals Chill to 4C

Cuuts &-d additional observations: A/ Y W PEo CL.A Y WSTR

~- ~-( OFc LTV.eQL.TAJZ Ntho JE C9AT14CO GAWXMST
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ROBI6 AFB FED SM S T

Veer ad Air P.se.rch, Inc. Sampled by: /__ _ _ _

6821 S.W. Archer RoadP.O. BOX 1121 Date: /

Gainesville, FL 32602
Phone: 904/372-1500 Tine: (2 Ift

Sampling SiteAeU No.: hDFT S- 4 SOIL
Szpling Location Description: - 6AIE 2 - f SpTLL. -s TE . 7/

31"TO- D.S.y .OF k.k.'7"AACf. ". -o-S" sot 6l4 F LwUCLL

Groundwater-Samples Surface Water and Sedimnt Saiples

t ter surface Total Depth

Height of clmn Sample Depth(s) SLL 4ACE 7-0 ''

Sp. cond. _ __ Sp. cond.

Parameters to Preservation Containier
Sample No. Container be Analyzed Method No.

Water Samples
1 qt. glass Pesticides, PCBs, Chill to 4"C

Priority Pollutants

I qt. glass Oil & Grease IIl to pH2,4"C

1 qt. glass Phenols S o [<2,4"C

4 oz. plastic Heavy Metals H=I)3 to j*K2,4"C

8 oz. plastic Mercury N to pH2,4°C

40m L glass lT] Chill to 4"C

4 oz. plastic DOC HU to 2 _R_2

40 ml glass P1irgeables Chill to 4"C

I qt. plastic Cyanide NaC1 to 1012,4"C

Sediment Samples

. I qt. glass Pesticides, PCBs ill to 40C 5

40 m1 glass Purgeables Chill to 4C

I qt. glass Metals Chill to 4"C

Ccumnts aid additional observations: 3AAh!) Y. /~T RQ CLAY( C

1-27
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ROBINS AFB PMD SAMEI MW

Wter ad Air Reasearch, Inc. Sampled by: C
6821 S.W. Archer Road
P.O. &o 1121 Date: /_____ /___
GainesvilLe, FL 32602
uxe: 90/372-1500 Time: /N ,Z

Samplinig SiteAWhell No.: FPTZ -L
Smpling Lmcation Description: 20.JE .3? - F E P"T.CTI" AJ
7TZXTAMTAJG-AREA #2

Grornre Sarples rface Water aid Sedimnt Samples

Depth to water surface ~ ?'k ' Total

Height of water colum 1 Sample Depth(s)

Sp.cond. I1Lt 2 C Sp.cond._

Parameters to Preservation Container
Sample No. Container be Analyzed Method No.

Water Samples
I qt. glass Pesticides, PCBs, Chill to 4C

Priority Pollutants

I qt. glass Oil & Grease Hl to rM<2,4*C

I qt. glass Phenols H29O4 to pH<2,4"C _ _ LxAE.

I 5*ZL 8 4 oz. plastic Heavy Metals Ht) to pH<2,4*CN032
8 oz. plastic Mercury M9 3 to jM<,4"C

40 ml glass 7zD Chilto 40CXe?

4oz. plastic DOC HCI to p <2 TOCY 0Z,
______ 40 ml glass Purgeables Chill to VCPQI

l qt. plastic Cyanide NAMI to Fi12,4C

Sedinme Samples

I qt. glass Pesticides, PCB Chill to 4C

40 ml glass Purgeables Chill to 4C

I qt. glass Metals Chill to 4C

Coments and additional observations: lA I- I 4. PAl 1, 7Z)
TA MP L 0 G , WATE.0 VSP..A 1IG biL d ATUAATeO LS2TH

eR.1 1TIC4

~ ~T~vG.S7~bNG 11LL O 06t 1-28



IW, AFB FMD S " A ZMW

Wter and Air ,esearch, Inc. Sampled by: 4US CJ.£/ 0 pc
6821 S.W. Archer Road I ,

P.O. flox 1121 Daste: /I /s
Gainesville, FL 32602
Thoiw: 904i/372-1500 Time: L!__________

Sampling Site/Well No.: FP- .- 2..
Sampling Iocaion Description: 7.0"E ? - PT9A.E P4LT1CILDhAI
7TAV1AG AAEA #2 IFrI- nh I)OG ?/J)JkWL TA P

Groun~md er Samples rface Water and Sediment Samples

Depth to water surface I 9(0 Total

Height of water colum_______ Sample Depth(s)

Sp. cand.@ I M C Sp. cond.

7 Parameters to Preservation Container

Sample No. Container be Analyzed Method No.
Water Samples

I qt. glass Pesticides, PCBs, Chill to 4"C
Priority Pollutants

1 qt. glass Oil & Grease IU to pH<2,4"C

I qt. glass henols H2 S) 4 to jt<2,4"C 3,c

152-Z I 7 4 oz. plaatic Heavy Metals HN3to PHK2,4"c

8 oz. plastic Mercury HN3 to pH<2,4"C

40 mlglass 1tm Chill to VC

4 oz. plastic DOC HC1 to p <2 -ToC0 f

40 ml glass Purgeables Chill to4VC P6) =3
1 qt. plastic Cyanide NaCIH to lt>12,4"C

Sediment Safples

I qt. glass Pesticides, PCBs Chill to 4C

40 ml glass Purgeabtes Chill to 4C

I qt. glass Metals Chill to 4"C

ommeuts and additinal observations: "oJEwj O)EV6L PA-t I L&/_S
EAJG,. 0 " 7'/83 '. 5.. ... RA LI t 0. .LL
V02ijfi re AM hipLA1' UA7EP. _EXThfm E L_ Y

7UAAZD A4 FOAMAjV, &MT aCGE9_TAjOUS A46E7e59VL FLL'.AT2AJG

AT 7D P -*P-1P pp 7p. Tb EvA4L-0tKAT



IR)BII AFB F1JD SAME SI

Water aid Air Research, Inc. Sapled by: ._____/_______
6821 S.W. Archer Road d e"
P.O. Box 1121 Date:
Gainesville, FL 32602
Phone: 904/372-1500 Tine: J. 5'3

U-
S Sampling Site/Well No.: - Rn.KP-f
S Sampling Location Description: FC)J? ? - RI PAPTS-CJIO.J
Q 77eA4TAJVJG AegjA #-2

S'0 Groundwater Samples f /?Ve S e Water awnd Sedimnt Samples

--- _. Depth to water surface *' 3 ' Tofal Depth

Height of water column -__ Sample Depth(s)

Sp. c- d. 4 @I :; -LP *C Sp. cod.

Paraneters to Preservation Container
Swiple No. Container be Analyzed Method No.

r - Water Samples
I qt. glass Pesticides, CBs, Chill to 4"C

Priority Pollutants

_ _1 qt. glass Oil & Grease Hl to pHK2,4"C

I qt. glass Phenols H2SO4 to pH<2,4C

1 57,4 D 4 oz. plastic Heavy Metals W3 to pH<2,4"C , OI ?

8 oz. plastic Mercury MN03 to jFH<2,4"C

40 ml glass 1TM Chill to 40C X -
4oz. plastic DOC HC .to p <2

40 ml glass Purgeables Chill to 4C

I qt. plastic Cyanide NaOH to iH>12,4"C

Sediment Samples

I qt. glass Pesticides, PCBs Chill to 4"C

40 ml glass Purgeables Chill to 4C

I qt. glass Metals Chill to 4"C

Cment, and additional observations: WALEA'.. P jIJ S-TA J F8PkOA
7261077"r ' 1 g e- MO AO CAV(?). BAILE6 .9x WUE
VS L u4n E PkQAOP Tb SAkM.L 3~
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ROBINS AFB F1MD SAME siMr

Wter and Air ,asearch, Inc. Sampled by: , / , PC
6821 S.W. Archer Road
P.O. Box 1121 Date: IZ/ /
Gainesville, fEL 32602
Phone: 904/372-1500 Tie.: 1330

Sampling SiteWel No.: A or FPT MZ-3
Sampling Location Description: _O7NE . S' -z

Grwxmdwter Samples rface Water and Sediment Samples

Depth to water surface a 01 Total ____ _"

Height Of water colu'IN______ Sample Depth(s)

Sp. cond. 1  .  @ Sp. cond.

Paraweters to Preservation Container
le No. Container be Analyzed Method No.

Water Sampl~es
I qt. glass Pesticides, PCB, Chill to 4*C_____

Priority Pollutants

I qt. glass Oil & Grease tel to pH<2,40C.

_________ I qt. glass enols H2 3\4 to pHK2,4*C ___

_________plastic Heavy tals; to pH<2,4*C _____

_________ 8 oz. plas Ic Mercury E43to pHK2,4*C _____

40 ml glass MNUX Chillt o 40C

4 oz. plastic DOC to pH <2

40 ml glass Purgeables Chill o 4%

I qt. plastic Cyanide NaOt to 2,40C

Sedinint Samples

1 qt. glass Pesticides, PCBs Chill to 4C

_______ 40 ml glass Purgeables (bill to V'C

I qt. glass Metals Chill to 4"C

Chanents and additional observations: _685TLCTTO M AT -WA 7TEk,
g'LLL'AC& , Is . CA4syIG ho Loci%51 WA ROLE WgSLL-

CI5 ~ ~ ~ f-t Foe. Q~E~-A1J PWO EA ODF W84 E~ *f 9U14,
PErFtr -AT ATZ. -0 J IL Le ARwA h CA "JG 9'
1V WATEP- SU4PFAC . 1-31



ROBINS AFB FMD S I. 9Mr

Water and Air Research, Inc. Sampled by: dD
6821 S.W. Archer RoadDae 

'P.O. Box 1121 Date:
Gainesville, FL 32602
Phone: 904/372-150 Tine: / 3

Sampling Site/Well No.: , _, - ,- FPT 42 - 1+
Sampling Lation Description: 5.j -? WS -1.2

WELL. SaPpLyrJG LIuJA L4KE
Gcoutdwater Samples ace Water and Sediment Samples

Depth to water surface Total De

Height of water colu.m Saple Depth(s)

Sp. condi. 39, @ 96CSp. cond.

Parameters to Preservation Container
Saqple No. Container be Analyzed Method No.

Water Samples

1 qt. glass Pesticides, PCBe, Ch"ill to 4C

Priority Pollutants

1 qt. glass Oil & Grease HU1 to 0i1,4"C

I 2-5Z 0 I qt. glass hols R2M 4 to p(2,4"C TP 16

4 oz. plastic Heavy etals 'W 3 to If<2,4C 1 53

8 oz. plastic Mercury N3 to 1 iH2,4"C

40 ml glass TK Chill to 4"C X_ 51-6

4 oz. plastic DOC HCI to j (2 T o CC?

40 ml glass Purgeables Chill to 4C Po 6

_ _ _ I qt. plastic Cyanide Na{ to P12,4"C C1/ 3

Sediment Snples

I qt. glass Pesticides, PCBs Chill to 4C

40 ml glass Purgeables Chill to 4C

I qt. glass Metals Chill to 4"C

Commit@ and additional observations: &AT7l CLEA R, Alb 0 n -

.jv-A ftPL5 -rA k::= FAA ~M- 3 1.-" ed7tZOAJ AT!
FL.L- 7J -*C G~ GPIKL
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ROBINS AFB FM~D SAHlZ SIM~

Water and Air Iesearch, Inc. Sampled by: _R46 / /JWP/
6821 S.W. Archer Road f

P o 1121 Date: /_ _ _ _/ _ _

Gainesville, FL 32602
Phone: 904/372-1500 Tir/e

Spling Siteell No.: LF I-(
Saimpling Location Description: ZQ E 4 - L-AIJ FTL-L- I

W/EU. CL6 ST TO FLLkL "1".LLU PA TIJG L.hr

Groundwater Samples Surft Water and Sedimnt Samples

Depth to water surface 9 3Y Total Depth

Height of water olumn - 'Sample Depth(s)

pH _5. 57p
Sp. cond. /30 ( I?°. Sp. cond.

Parameters to Preservation Container

Sample No. Container be Analyzed Method No.
Water Samples

I qt. glass Pesticides, PCBs, Chill to 4"C
Priority Pollutants

l:Z L 1 qt. glass Oil & Grease 0- -1. to i1<2,4°C CC j7

I qt. glass Phenols 4 to 1 a<2,4"C 7 3

4 oz. plastic Heavy Metals W3 to p(2,4c /V1,3

8 oz. plastic Mercury H to pH{2,4"C

40 ml glass )X vC hill to 4"C

4 oz. plastic DOC H" Rlto pH <2 _ _.-

40 ml glass Purgeables Chill to 4"C

I qt. plastic Cyanide V NaOH to pH>12,4"C CA 30 -

Sediment Samples

I qt. glass Pesticides, FM Chill to 4"C

40 ml glass Purgeables Chill to 4"C

I qt. glass Metals Chill to 4"C

Cmets and additional observations: PW.4Pf-) SO L EeFOkLE
--sAakPl"G. WATEc9 TLLLg1To. /flTkYv W/RZTTC-HELLOW

A16 o6 0 K
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ROBINS AnE FID SAM'LE SM

Waer and Air Reearch, Inc. Sampled by: /, Wk/ .
6821 S.W. Archer Road
P.O. Box 1121 Date: _ _ //_ _ / _ S_
Gainesville, FL 32602
Phone: 904/372-10 Tim: /606

Sampling Site/Well No.: tF I- Z
Sazpling Location Description: Z --. L - LA FJ T L..
MS L. E t _. .L TAJ Lr'j e

Groundwater Samples Surface Water and Sediment Samples

Depth to water surface TtlDp

Height of water col n 7 " Sample Depth(s)

pH ___-q pH,

Sp. cond. H @ t7 Sp. cond.

Parameters to Preservation Container
Sample No. Container be Analyzed Method No.

Water Samples
1 qt. glass Pesticides, PCBs, Chill to 4C

Priority Pollutants

11.5 5Z. 1 qt. glass Oil & Grease HCI to OK2,4C OG 2.

1 qt. glass Phenols H 94to Ff2,4C iP O(

4 oz. plastic Heavy Metals IN 3 to pHI<2,4C PI 2-_

8 oz. plastic Mercury M40 3 to :H<2,4C

40 ml glass i Chill to 4C X s (a

4 oz. plastic DOC HCI to H <2 T- C
40 ml glass Purgeables Chill to 4C

I qt. plastic Cyanide NaCH to 1pH12,4C N Y -I

Sediment Samples

I qt. glass Pesticides, PCBs Chill to 4C

40 ml glass Purgeables Chill to 4C

I qt. glass Metals Chill to 4C

Cm~ts aid additional observations: PtL/? Pc~ E-0 5 L- S F04E
SAFL L_ D/JG. VJAT~- g. SAME_ A LF -I
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ROBINS AFB FIELD SXAf SIM

Water and Air Research, Lnc. Sampled by: Ijr
6821 S.W. Archer Road
P.O. Bw 1121 Date: _ ._/_S,_ _

Gainesville, FL 32602
Phone: 904/372-1500 Time: 1 6o

Sampling Site/Well No.: F I-3
Sampling Location Descriptioni: ZONJE Y - LAAJt0FILL-

WEI_4A C/LAS$T5-F To -0 1 T/ R PTaiEC V L-F I 4Z _

Groundwater Samples -Surface Water and Sedimnt Samples

Depth to water surface !LTota th___________

Heigt of water colum II Sample Depth(s

Sp. cond. IZ ) O f 5'C Sp. cond.

Parameters to Preservation Container
Sample No. Container be Analyzed Method No.

Water Samples

I qt. glass Pesticides, PCBs, Chill to 4C
Priority Pollutants

f ZS3 I qt. glass Oil & Grease HC to O(2,4"C OG 3 "

I qt. glass Pheols - H2 SO4 to jpiK,4'C jfl q~
4 oz. plastic Heavy Metals ,N 3 to H<2,4"C 3

8 oz. plastic Mercury BN03 to ji<2,4°C

40 ml glass Ta0 Z Chill to 4"C X 7

4 oz. plastic DOC . HCI to pH <2 TOC 2

15 1 40ml glass Purgeables . Chill to4C g

I qt. plastic Cyanide I NaGH to pH>12,4"C C J '-

Sediment Samples

I qt. glass Pesticides, PCBs Chill to 4C

40 ml glass Purgeables Chill to 4C

I qt. glass Metals Chill to 4"C

Caments and additional observations: PULA"P E 5 )L- 1eF5 iA
-SAM04A t .- 1G FUJE 4- L Y M- NG 0 opk 4T ER
LuT5E SAME A57 PEVO US Z JL2-
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ROBINS AFB FIELD SAnE Sr

Water and Air Research, Inc. Sampled by: -k d A PC/O F
6821 S.W. Archer Road I

P.O. Box 1121 Date: _ _ i_-/ __

Gainesville, EL 32602
Phone: 904/372-1500 Tine: /_ _ _ _0

Sampling Site/WeIl No.: -F '-
Sampling Location Description: YA IV/IA /14 ,

Groundwater Samples face Water and Sediment Samples

IZ/9' Depth to water surface T/0 otal Dept

Height of water column Saple Depth(s)

pH _ 5-60p
Sp. cond. 27 @ 2._5" Sp. cond.

Parameters to Preservation Container
Sample No. Container be Analyzed Method No.Water Sanples

I qt. glass Pesticides, PCBs, v/ Chill to 4"C
Priority Pollutants

I qt. glass Oil & Grease HCI to pH<2,4"C

1 qt. glass Phenols H2S04 to p{<2,4"C

4 . plastic Heavy Metals 'M 3 to pH<2,4C / ' 3j 3
8 oz. plastic Mercury UN03 to pH<2,4"C

40 ml glass lOX Chill to 4"C

4 oz. plastic DOC HCi to pH <2

40 ml glass Purgeables I Chill to 4-C

I qt. plastic Cyanide V NaOH to pI>12,4"C j -j

Sediment Sanples

I qt. glass Pesticides, PCBs Chill to 4"C

40 ml glass Purgeables Chill to 4"C

I qt. glass Metals Chill to 4"C

Coments and additional observations: P AC(PC 0 fJ ' a d. F

,TA MP L- JIG. WA TE 9= CLAi A16 R- 7-L

I 48
OW AJ6CILO. LME, 0PF.GAU6PHOS PHA-rIE, HE- ."ICTES

°' " % *"** ............ ".."....".......".."..".". " """" """ "-" """ """ "" *"• *'" "
, ,'* ! ,'.,"""-"-'-"-"-"-"-"-"-",'-"•"."••-"•" ' ' .-. ' ' ''''""''"--"-"."-"-"-"."-".".-.-.-.-..'



RtOBINS AFB FIM D SAK31.E SEM

6821 S.W. Archer Road

P.O. Box 1121 Date: /Z , Y 8/ 3
Gainesville, FL 32602
Phone: 904/372-1500 Time: 1030
Sampling Site/Well No.: k 7 3

Sampling Location Description: WE - 8 -J S.A.C. AkEA

Grounwater Samples rface Water and Sediment Samples

Depth to water surface Total De__ _ _

Height of water column Sample Depth(s) -

Sp. cond. @ Sp. cond.

Parameters to Preservation Container
Sample No. Container be Analyzed Method No.

Water Samples

1 qt. glass Pesticides, PCBs, * Chill to 4C " I
Priority Pollutants

I qt. glass Oil & Grease HCI to Pji2,4"C

I qt. glass Phenols - H2SO4 to pH<2,4"C TP 2.
4 oz. plastic Heavy Metals H HNO3 to oK<2,4°C A 17
8 oz. plastic Mercury HIo3 to PH<2,4"C

40 ml glass UX Chill to 4"C

4 oz. plastic DOCV HCi to pI <2 TO C

40 ml glass Purgeables V Chill to 4"C P0 I

I qt. plastic Cyanide / Na H to F>il2,4"C O LZ
Sediment Samples

I qt. glass Pesticides, PCBs Chill to 4"C

40 ml glass Purgeables Chill to 4"C

I qt. glass Petals Chill to 4C

Cbmzns and additional observations: U/eL. Pa/4PV.JG &UJCE
2-36 Ajt 96-9)6O AL/. t.".
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ROBINS AFB FELD SAMIM 

Water and Air Research, Inc. Sapled by: .
6821 S.W. Archer Road
P.O. Box 1121 Date: 12// 5/_
Gainesville, FL 32602
Phon.: 90/372-1500 Tine: I

Samling Site/well No.: 7 - t 2
Sampling Location Description: .iS 6

Groudater Samples ". Water and Sediment Stples

Depth to water surface Total Depth

Height of water colmn _Sple Depth(s)

PH* 6.5p
Sp. cond. 8S 7'C. Sp. cond.

Parameters to Preservation Container
Sample No. Container be Analyzed Method No.

Water Samples
I qt. glass Pesticides, PCBs, Chill to 4"C P -EST 2

Priority Pollutants,*

1 qt. glass Oil & Grease P10 to rM2,4"C

~ 5276._I 77i qt. glass Phenols (0 H2SO4 to 01<2,4*C 7U 3 /Lf
4 z. plastic Heavy Metals ( *N3to pH<2,4*C 5-

8 oz. plastic Mercury IV03 to pH<2,4"C

40 ml glass TOgC Chill to 40C

4 oz. plastic DOC HCl to pH <2 To C 7 +9

40 ml glass Purgeables V Chill to VC P02

1 77 1 qt. plastic Cyanide 0 N"H to ptD12,4C C. 9 ,
Sedinent Samples

I qt. glass Pesticides, FBs Chill to 4C

40 ml glass Purgeables Chill to 4C

I qt. glass Petals Chill to 4"C

Comunts and additional observations: Pax L -1JG POP, Y RU, a
1700 GPJt. PAr r F-M s -AJ S4,PL-e . FA
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]ROBINS AFB FIELD SAMEZ SHEE

Waerad Air Psearch, Inc. Smpled by: /pC
6821 S.W. Archer Road
P.O. Bmo 1121 Date: 12_/Z _/ __

Gainesvi1 Le, FL 32602 r

Phone: 904/372-1500 Tim: /3 L5

Sampling Site/Well No.:7-

Samplinig Location Descriptioni: WS (I- 3

Groundwater Samples Surface Water and Sedinet Saiples

Depth to wter surface Tota h

Heiht of water colum Sample Depth(s)

Sp.cond. @ 19', Sp.cond.

Parameters to Preservation Container
Sample No. Container be Analzed Method No.

Water Samples
I qt. glass Pesticides, PCBs, Chill to 4C

Priority Pollutants*

1 qt. glass Oil & Grease HUI to pH<2,4"C

12 4 qt. glass Phenols H2 ) to oM(,VC 7TJP

4 oz. plastic Heavy Metals ."3H to 1 *,40C 1(/k~ c
8 oz. plastic Mercury N03 to jii'2,4"C

40 nl glass Co Chill to 4C

4 oz. plastic DOC V HI. to pH <2 TO C4

40 ml glass RArgeables " Chill to 4C PO
I qt. plastic Cyanide -/ NaCH to iC'12,4"C CN 2 -

Sedinent Samples

I qt. glass Pesticides, CBs Chill to 4C

40 ml glass Purgeables Chill to 4C

I qt. glass Metals Chill to 4"C

Caments and additional observations-: P Del /G 6~/~ 'F A/4.
SA PLED FZcftA FA C--4' " c-.,4riJG QFr- 9-[O"/ AJ

* e~ T'f rr y __ -L LvTrA^IT STAA?L=- W~~~~ 'LTr

WR OM 07if"2. W47.R :&'L Y WE LLS.
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ROBINS AFB FMlD SAME SI

Wer and Air Research, Inc. Sampled by:
6821 S.W. Archer Road I

P.O. Box 1121 Date: .l,/1c/ j

Gainesville, FL 32602

Phone: 904372-1500 Tine: _________

Smpling Site/Wul No.: / l - I
Sampling Location Description: ? % ( , - -AJALOOU WAS-[

,q UfJTAL S1TE /I kcrr T FTRMG kAAGE.
Groumdater Samples ace Water and Sedimnt Samples

Depth to water surface 27 I I Total Be

Height of water column 7 Sample Depth(s)

Sp. cond. Zlf @ H OC. Sp. cond.

Parameters to Preservation Container

Sample No. Container be Analyzed Method No.

07 t lWater Samples
I qt.glass Pesticides, PCEs, Cill to 40C C

Priority Pollutants

1 qt. glass Oil & Grease Cl to pH2,4"C

I qt. glass Phenols H2SO4 to oi<2,4"C

4 oz. plastic Heavy Metals O3 to Pi<2,4"C

8 oz. plastic Mercury M03 to pH<2,4"C AL14.ZJ P310

40 ml glass 130 Chill to 4C

4 oz. plastic DOC HU to pH <2

40 ml glass Purgeables Chill to 4"C

I qt. plastic Cyanide Na0I to pH>12,4"C

Sediment Samples

I qt. glass Pesticides, PCBs Chill to 4C

40 ml glass Purgeables Chill to 4"C

I qt. glass Metals Chill to 4C

Caments and additional observations: IA7-EC.h 10 4 Pf1O TO

SAW L.rNG IWATEP. TA0nZ. VE-dw- e,.9 p--e¢s

OP LEAF' - -GR-AS ZPr If~ S(7 CX L-OA 0 AOJACJEr
-0 WE."- P"EAr SWEE-r CAWMiR -LaK<E Qh6R-

05 oF 7,"IsX.Y sEJTL-et G rceuy -t-m , - "
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RONS AFB FlM ,Z SM

Water and Air Research, Inc. Sampled by: R,________&A

6821 S.W. Archer RloadI
P.O. Bc 1121 Date: _

Gainesville, Ft. 32602
Phone: 904/372-1500 Tizvt: 0936
Sampling Site/Wil No.: LF2Z-6 SWU
Sampling Loca ion Description: Ntl4 E 9' LA '0P RILL- Z
suA-FACE bWATEPk UE OF L-FZ.-I

Groundwater Samples Surface Water and Sedimm.t Saimples

Depth er surface__ _ _ ToalDep h ___ ___ __

Height of water _ ____ Sample Depth(s) SUL FACe

Sp.cond. Sp.cond. / 25- . / C-

Parameters to Preservation Cotainer
Sample No. Container be Analyzed Method No.

Water Smnples
I qt. glass Pesticides, PCBs, Chill to 4"C

Priority Pollutants

1 qt. glass Oil & Grease Cl1 to pH<2,4"C

1526 I 1 qt. glass Phenols H2S04 to iH<2,4°C " I

4 oz. plastic Heavy Metals HN03 to pH<2,4'C 5/7 -

8 oz. plastic Mercury M03 to pHK2,4"C

40 ml glass TOC Chill to 40CX2: Z

4 oz. plastic IC HCl to pH <2 7"3C 31 -

40 ml glass Purgeables, Chill to 44C P6) 20
1_ qt. plastic Cyanide Na1 to pC12,4C

Sedimt Soaples

I qt. glass Pesticides, PCBs Chill to 4C

40 ml glass Purgeables Chill to 4"C

I qt. glass Metals Chill to 4"C

Cooent and additional observationis: t(JZDE 57jA NL OM ~D 0LL64E
CI VC..v= UJJ'Q E 9L k . 6 _ .-i & F E '.,2C fAW
kEd "LA Y WT14 W T. "' "- "- " ., . , . O
THEM - WATE, T2LLUT-4 PALE YELL-OW -
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MINS AFB FMD SWU SIM

Water and Air Ptesearch, Inc. Samipled by:

6821 S.W. Archer Road
P.O. Box 1121 Dee: lZ//t/z
Gainesville, FL 32602 , I
Phone: 904/.372-1500 Ti: G 7445'

Sampling Site/Well NIo.: L F 5SW
Sampling Location Description: 0 AJ f 5 LA LmD FILL- Z
suzFAce wAT17 R.. eefft~j LF2--? L..F2-.

Groundwater Samples Surface Water and Sediment Saples

o water surface _ _____ Total Depth3- "

Height ofwater wtn_____ Sile Depth(s) 5SUkFA CE

Sp.cd. Sp.cond. S/10 Q *C

Parameters to Prese~rvation '~tie
Sample No. Container be Analyzed Method No.

Water Samples
1 qt. glass Pesticides, PCBs, Chill to 4"C

Priority Pollutants

1 qt. glass Oil & Grease H~l to i{<2,4"C

(5 - 1SZ6'? S7 o qt. glass Phenols H D4to rM<2,4-C 7- 45 6 4?:

J4 4oz. plastic Heavy Metals 0 = 3 to 1 M,40C IX _-Z7J

8 oz. plastic Mercury HN)3 to 1H<2,4"C

40 m1 glass T m Chill to 4"C x

4 oz. plastic DOC HCI to 1 <2 73 2?

40 ml glass Purgeables Ci ,ll to 4C p I-7

N1 I qt. plastic Cyanide e NaDI to pi>12,4°C " 3,Z 33 3q

Sedint Samples

1 qt. glass Pesticides, PC8s Chill to 4C

40 ml glass Purgeables Chill to 4C

I qt. glass Metals Chill to 4"C

Couits and additiconal observationa: P -- 66 54( 6s -p L-

LdJZLL-W T--Fe :SCLLLA VGET Ao.-r J (LEA. &WX - .
C WO 0 68 .. SAMPLE --Ar.E_ APPR.x /0 FT. F .eAL
CULLIVER-F JT ~ R~- O
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ROBINS AFB FMEJ SAME SV

Water ad Air Research, Inc. Sampled by: _______ -
6821 S.W. Archer Road
P.O. Box 1121 Date: 12 / _/ _ _/

Gainesville, tF 32602
Tone: 904/372-500 Tine: /S_.30

Sampling Site~ell No.: J ~ &
Samplfg Locaiion Description: 2ZOQ ? 5 - ','--R-6Q E WATE _

-AT CbME LUECE OF PJJAY D iUAGC BITCh
AIJO b7- 4 Cd -0"L E9JZ G LAWOFTLL

GrourAnter Sauples Surface Water ad Sedimet Samples

Deph to erasurface _ ____ Total Depth 9_____ __t1._

Height of water co, _____ Sample Depth(s) _ (J*.FAC6

Sp._cond._@ Sp. cond.7/ fS c

Parameters to Preservation Container
Sample No. Container be Analyzed Method NO.

Water Samples
I qt. glass Pesticides, PCBs, Chill to 4C

Priority Pollutants

I qt. glass Oil & Grease H We to pH<2,4"C

5257 1 qt. glass Phenols V H2S 4 to OM,4"C TP 3

4 oz. plastic Heavy etals ' W3 to p<2,4"C t2

8 oz. plastic Mercury HmO 3 to Oif2,4"C

40 ml glass V10K Chill to 4"C X -

4 oz. plastic DOC H CI to pi <2 7-0 C 9

40 ml glass Prgeables Chill to 4"C PO is

VI qt. plastic Cyanide NM to P12,4'C -

Sediment Samples CIN

I qc. glass Pesticides, PBs Chill to 4"C

40 ml glass Purgeables Chill to 4"C

I qt. glass Metals Chill to 40C

Canues ad additional observations: JATE .. CLEAR. UJITH CC"A -
SZO/JAL_ PATCJIS OF"o Ot -L bKrAJG ,t"'L../I

MQ~tAJ6 C&E,4fCAL../FUEL 0,06X AJEdP? QZTCAQ

1B o0TT'Ol SA C0 Vd RtFL C -A I 51.T" F tv jz"C-I



RMDBI AnE FM S&1E sW

Water and Air Fasearch, Inc. Sampled by:
6821 S.W. Archer Road
P.O. Box 1121 Date: __ _Z/L_ / 3
Gainesville, FL 32602
Phone: 904/372-150 Tine~: OWFLM

Sampling Site/Well No.: L RZ -,g
Sampling Loation Description: 20AJE 5 - LAU FZL_ 2.,I ~cao05s irrcns F gj.

GroiAnter Samples Water and Sediment Samples

Depth to water awface 7 " z Total Depth

Height of water colum '77 Saple Depth(s)

Sp. cond. @ C Sp. cond.

Parameters to Preservation Container
Sample No. Container be Analyzed Method No.

Water Samples
1 qt. glass Pesticides, PCBs, Chill to 4C

Priority Pollutants

1 qt. glass Oil & Grease 1C1 to 1ii<2,4"C

/ 52579 1 qt. glass Phenols .'to pH(2,4C TP L4

4 oz. plastic Heavy Metals '= Il)3 to pHC<,4"C i i...

8 oz. plastic Mercury Imc to FI<2,4"C

40 ml glass IMi Chill to4VC X 3L
4oz. plastic DOC v/ Il to pH <2 7"nc _

40 ml glass Purgeables / Chill to 4'C

I qt. plastic Cyanide / NC to p>12,4'C CAJ 36

Sediment Sanples

I qt. glass Pesticides, PCBs Chill to 40C

40 ml glass Purgeables Chill tu 4"C

I qt. glass Metals Chill to 4C

c ts and additional observations: oVEX.CA .-" SC.ATMrE O S14 S OW&_Q2

,-50-1" " FG LY TUR. 1-4 L:,PO". SAMP--AJ,

1-40
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ROBINS AFB FEMD S LE Sr

Water and Air ReseArch, Inc. Sampled by: k
6821 S.W. Archer Road
P.O. Box 1121 Date: 12 Ifq/S3
Gainesville, FL 32602
Phone: 904/372-1500 Tine: 0850

Sampling Site/Well No.: LF Z - Z
Sampling Location Description: F=) NE 57 - LA MDPJU FTL.

inrnu wu.. / 0 -O F" k OAQJ

Gcrundwater Samples Surf Water and Sedimet Samples

Depth to water surface 0Total h___________

Parameters to Preservation Container
Sample No. Container be Analyzed Method No.

Water Samples
I qt. glass Pesticides, PCBs, Chill to 4"C

Priority Pollutants

__I qt. glass Oil & Grease H~l to pH<2,4"C

• 15.Z5 I qt. glass Thaouls t to <2,4'c T Lf
,. 4 oz. plastic Heavy Metals I0 3 to pH<2,4"C M ;Z -

8 oz. plastic Mercury HN3to p:M<,4*C _____

40 m glass TC Chill to 4t C X Iq .2-0
4 oz. plastic DOC HlC to pH <2 TUC -

40.1d glass Purgeables Chill to 4C POS J
.__I qt. plastic Cyanide KNaI to Pi12,4"C

Sedinent Samples

1 qt. glass Pesticides, PCB Qill to 4"C

.'_ 40 ml glass Purgeables Chill to 4C

vI qt. glass Metals Chill to 4C

Commits a-i additional observations: PUA 10 C~ SO -01 al F09PIE
SAd MEL-T14G N £A 7-e7 P SA M A -T I

1-39
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N)DL19 AFB FIMD SAWE SIMT

Wter and Air Roesearch, I=c. Sampled b,':
6821 S.W. Archer Road
P.O. Box 1121 Date: (z/Ig/83
Gainesville, FL 32602
Phone: 904/372-1500 Time~: 0 11

Sampling Site/Well No.: I-F2-0 1
SamplingLocation Description: LA A'J FIL AIO. 2 - ZOE 5
01 ,t U-cL. 0F k 0.

Grouniater Saimples rface Water and Sediment Samples

Depth to water surface 9 %Total De

Height of water cohzm _ 20 Sample Depth(s)

Sp. cond. 32 .5" Sp. cond.
Paraareters to Preservation Container

Samle No. Container be Analyzed Method No.
Water Samples

1 qt. glass Pesticides, PCB, Chill to 40C
Priority Pollutants

-_ _I qt. glass Oil & Grease ICI to pH<2,4"C

*,  4 5I l qt. glass Phenols 2SQ4 to 01 2,4"C T,,,

4 oz. plastic Heavy Metals =~3 to gla<,4C

8 oz. plastic Mercury MN03 to ipH2,4"C _

40 mlglass 1TM Chill to 4C:Z

4 oz. plastic DOC lCl to PH <2 TOC (

40 ml glass PIurgeables Chill to 4*C P6 l
I qt. plastic Cyanide NaCH to rit'12,4"C C 37

Sediment Samples

I qt. glass Pesticides, PCBs Chill to 4"C

__0-_, 40 ml glass Purgeables Chill to 4C

"_I qt. glass Metals Chill to 40C
'p.

Cmeents aiadditional observations: PUAPC~ 56)L &Q=09.
,AKPnp.-IWG. WA'TEA. MAo09 TtIk Rf . -NA J P.EW dS

1-38
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ROBINS AFB FIED SMfIKI SIM

Water md Air Research, Inc. Sampled by:
6821 S.W. Archer Road
P.O. Box 1121 Date: . Z/ 1 03! 3
Gainesville, FL 32602 9

Rhon: 904/372.4500 Tine: ___ 7_____0 __

Sampling Site/Well No.: LF I - 5.
SamplingtLocationDescription: 6P E A'fRtI

W& LL FUtUELgS1 FIL6r 4u~J- .C~S ro 1M-EE

GrouKvuater Samples ace Water and Sedinmn Samples

Depth to water surface Z / S Total De

Height of wter colmn [f Sample Depth(s)

Sp. cond2./Z @ L5'C • .Sp cond. __". .

Parameters to Preservation Container
Sample No. Container be Analyzed Method No.

Water Sanples
_I qt. glass Pesticides, PCBs, Chill to 4"C __ --

Priority Pollutants

5255 i5; qt. glass Oil & Grease HCI to pE{2,4'C OjG S7
1 qt. glass Phenols f24to O<.24*C T
4 oz. plastic Heavy Metals I 3 to pH<2,4"C r 5L

8 oz. plastic Mercury N to pH<2,4"C

40 ul glass 1K Chill to 4C A III

4 oz. plastic DOC HCl to pH <2

40 ml glass Purgeables Chill to 4C

V I qt. plastic Cyranide NaOH to 1 i1>12,40C 1LZi
Sedinent Samples

_I qt. glass Pesticides, PCBs Chill to 4"C

,. 40 ml glass Purgeables Chill to 4"C

I qt. glass Metals Chill to 4'C

Qoamints adI additional observations: UP ' 4C 13 -8 AEFOkE C

1-37
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ROBINS AFB FUID SAIz sr

Water and Air Research, Inc. Sampled by: j__________P__C_
6821 S.W. Archer Road
P.O. Box 1121 Date: _// _!

Gainesville, FL 32602
Phone: 904/372-1500 Tine: /7 0 0
Sampling Siteell No.: LF I -

Saiplig Location Description: Z_10u '- LA JiF7 LL , [

Grc.iAmter Samples urface Water and Sedinent Samples

Depth to water surface 2- 34ki Total

Height of water coum (3 Sample Depth(s)

pH ~ 6.0 p

Sp. cond. 7q6 @ 2(C sp. =id._ _ _ _ _ _

Parameters to Preservation Container
Sample No. Container be Analyzed Method No.

Water Samples

1 qt. glass Pesticides, PCBs, Chill to 4"C
Priority Pollutants

1:5I25"p 1 qt. glass Oil & Grease U to <2,4'C 069 q
I qt. glass Phenols H2S)4 to pH<24C lIp
4 oz. plastic Heavy Metals WU3 to r<,4"C tj Z

8 oz. plastic Mercury M40 3 to piH<2,4"C

4 0 ml glass Tcx Chill to 4C t

4 oz. plastic c " HCl to pH <2 T C..7

40 ml glass Purgeables Chill to 4"C

I qt. plastic Cyanide V-1 NaCH to pH)12,4*C cu

Sediment Samples

I qt. glass Pesticides, PCBs Chill to 4C

40 ml glass Purgeables Chill to 4"C

-_ _I qt. glass Metals Chill to 4"C

omments aid additLml observations: PUitPEt ;2,L B F&C
SAMVPLILUG (Dii i.,) t'iri- TLLfjtiD./ AJV~-Y5tey-

1-36
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ROBINS AFB FIND SWUL M=r

Water and Air Research, Inc. Sampled by:
6821 S.W. Archer Road
P.O. BOX 1121 Date: 3// L
Gainesville, FL 32602
Phone: 90(4/372-1o Tine:

Sampling Site/Well No.: L Ft - 2.
Sampling Location Description: /,A4/JA 14 .

Groundwater Samples Surface Water and Sedinent Samples

eDepth to water surface Total p

Height of water colum Sample Depth(s)

Sp. cond. 7 -q.C Sp. cond.

Parameters to Preservation Container

Sample No. Container be Analyzed Method No.
Water Samples

I qt. glass Pesticides, PCBs, Chill to 4C
Priority Pollutants

1__I qt. glass Oil & Grease HCI to pi<2,4"C

1._ _ I qt. glass Phenols H2SO4 to pH<2,4"C

_ _4 oz. plastic Heavy Metals to F*<2, 4 "C

i 8 oz. plastic Mercury UN03 to pi<2,4"C

".._ 40 ml glass TOX Chill to 4"C

__._4 oz. plastic DOC HCl to pH <2

_ _40 ml glass Purgeables V/ Chill to 4"C

... _ I qt. plastic Cyanide V' N.)H to piV12,4"C CAJ-

Sediment Samp les

I qt. glass Pesticides, PCBs Chil to 4"C

'___." 40 ml glass Purgeables ChiLl to 4"C

_-_._ I qt. glass Metalk Chil to 4"C

CoAments and additional observations: RLP o SO , 7. 6 Fo E
SAP4PLI.".G 6/4- . .qVfl2 A 1O_(

fi 49
"4 ORSAJ6CHLOLJE, O.GA~f6PHOSpHAE HE"IC7TES
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ROBINS AFB F1IED SAMf SIM

Water and Air Research, Inc. Saimp1ed by: _ P Z-e
6821 S.W. Archer Road
P.O. Box 1121 Date: 3/I__/ _ _

GainesvilLe, FL 32602
Phone: 904/372-1500 Tine:___________

Sampling Site/Well No.: LF 9 - 3
&apling L,ocation Description: SFt,...,AGE LAGO Go0o - /EST

Groundwater Samples S' fae Water and Sedimnt Samples

3/12-/;Y Depth to water surface 7"Total Depth

Height of water column _______ Sample Depth(s)

Sp. ond. @ Z3 C  sp. cond.
Parameters to Preservation Container

Sample No. Container be Analyzed Method No.
SWater Samples

I qt. glass Pesticides, PCBs, v/ Chill to 4C
Priority Pollutants

__ _ 1 qt. glass Oil & Grease HCI to pH<2,4"C

_________ 1 qt. glass Phenols H2S34 to FH(2, 4*C ____ /~ '
"- 4 oz. plastic Heavy Metals HN33 to pH<2,4"C

8 oz. plastic Mercury BN03 t, 1 <2,4"C

_"__ 40 ml glass TOX Chill to 4"C_

"." 4 oz. plastic DOC HCI to pH <2

_ _ _ 40 ml glass Purgeables V/ Chill to 4C

I qt. plastic Cyanide NaOH to piH>12,4"C

Sediment Samples

1__I qt. glass Pesticides, PCBs Chill to 4C

' 40 ml glass Purgeables Chill to 4"C

".-_ I qt. glass Metals Chill to 4"C

Convents and additional observations: PaktPEO) So) su -e 0
. A UI a ZJ G. ,

S..-t

, t.'"'" -," "" "-'"" ; % -" " ' " "-,-" -"". -'". -%,'-" ," ""-" " ".""-"-,-'' "." " -"" - " .. .. . . .. .&".
• .t t. t*- " IALJ6C IQI~lJE ",v 1 i " .. ALt "HOSPHAT " HE . .. .'""R""''' '". . . ...C " "" e' " " ""



O)BINS AFLB FID SW E M

water and Air Research, Inc. Smpled by:
6821 S.W. Archer Road
P.O. BOX 1121 Dae 6/1 (0g (
Gainesville, FL 32602
Phone: 904/372-150 Time: - N 36

Samipling Site/Well No.: LFY1  -q
Sampling Location Description:_ SLLIAGE LAGON)J - AIECST

Gromdwater Samples rface Water and Sediment Samples

3/1I/N Depth to water surface 7 ( ~~ Total De

Height of water column Sample Depth(s)

Sp. cond. - _ __ sp. cond.

Paramreters to Preservation Container
Sample No. Container be Analyzed Method No.

Water Samples
I qt. glass Pesticides, PCBs, v Chill to 4C

Priority Pollutants

1 qt. glass Oil & Grease HCl to pH<2,4"C

__________ 1 qt. glass Phenols; H2 S to pH(2,4*C ____ -

"'.. 4 oz. plastic Heavy Metals M 3 to pl:<2,4"C

8 oz. plastic Mercury HN03 to p-<2,4"C

40 ml glass TCX Chill to 4"C

."_4 oz. plastic DOC HCI to pi <2

_______ 40 ml glass Purgeables V/ Chill to 4% 6)1

__________ I qt. plastic Cyanide k/ NamH to jiI>12,40 Li.§
Sediment Samples

1 qt. glass Pesticides, PCBs chill to 4C

40 ml glass Purgeables Chill to 4"C

I qt. glass etals chill to 4"C

comments amd additional observations: AD If4lP ED ZA d 6'EFo1kC
SAMPLZ . -S-.J LENT ,GAUTC VAPrPl 0116 P

1-51
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ROBINS AFB FULD SAWCIZ SH~

Water and Air esearch, Inc. Sampled by:
6821 S.W. Archer Road
P.O. ox 1121 Date: L/_/
Gainesville, FL 32602
Phone: 904/372-150 Time: -____1356 ____

Sampling Site/Well N~o.: __LF4-15

SamplingLt cation Description: SLULGE LA G OM -EAST

Grouckwater Samples Surface Water and Sediment Samples

Depth to water surface 4 57 74 Total _________

Heigit of water column Sample Depth(s)

Sp. cond. 5__ ___@ _ Sp. conid._ _ _ _ _

Parameters to Preservation Container
Sample No. Container be Analyzed Method No.

Water Samples

I qt. glass Pesticides, PCs, Chill to 4"C
Priority Pollutants

I qt. glass Oil & Grease HCI to pI2,4"C

-. _I qt. glass Phenols H2SO4 to 01<2,4"C

__________ 4 oz. plastic Heavy Metals to F&2,4*c /~ -~

_ 8 oz. plastic Mercury HN03 to p<2,4"C

40 ml glass trx Chill to 4"C

4 oz. plastic DOC HCl to pH <2

40 ml glass Purgeables Chill to 4-C

I qt. plastic Cyanide ' NaOH to pH>12,4"C CkI-(Z

Sediment Samples

I qt. glass Pesticides, PCBs Chill to 4"C

40 ml glass Purgeables Chill to 4"C

1 qt. glass Metals Chill to 4"C

Catments and additional observations: P PCI? 6if e)J

1-52
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WBINS Afn Fi SA SHT

Water and Air Rtesearch, Inc. Sampiled by:AUb
6821 S.W. Archer Road
P.O. Box 1121 Date:_________
Gainesville, FL 3202 

-- - ;

Phone: 904/372-1500 Tinten

Sampling Site/Well No.: LFS'IfC
Sapling Lation Descripticn: SLUOGE LAG O - EAST

Groundwater Samples face Water and Sedinent Sawp les

., . .. ,I 3.
3/i/'?Depth to ater surface Co 10 ' Total Dept

Heighit of water column ______epths

Sp. cond. 3 3 .- - ,. S ,cond.

Parameters to Preservation Container
SaMle No. Container be Analyzed Method No.

Water Samples

I qt. glass Pesticides, PCBs, v C il to 4"C
Priority Pollutants

__1 qt. glass Oil & Grease HEI to pH<2,4"C

I qt. glass Phenols Ho 4 to O<,4"C

4 oz. plastic Heavy Metals t'3 to pH2,4"C

8 oz. plastic Mercury iN03 to pi<2,4"C

""_ 40 ml glass 1K Chill to 4"C

"_4 oz. plastic DOC HCI to pR <2

____ 40 ml glass Purgeables Ch(ill to 4-C Z

____1 qt. plastic Cyanide V Na)H to pH>12,4C CJ- - -O

Sedinent Sai~les7
*6

I qt. glass Pesticides, CBs Chill to 4"C

40 ml glass Purgeables (hill to 4C

.. qt. glass Metals Chill to 4"C

Cxuients and additional observations: -PwAC.0 ~ -, cFO#Z
57AM LIAJGC W4AT4 rUL.,1OJJ flA/ F1VAM V (6UHnTE)
5ATf VA .. CA)rJAIG o FF P.LA P FFL E r L 44

t ORGALJbCLOP-IJEJ, OR.GAL 1-53 SPHA HE, -IC

",, ..- '-.- ..' - ,.' .""" ,"..'-," ...-..".;... ;' . ," "-53 " H." c'-"." -.. '" " '-.- ',' ''" .. .""". "'.-"s...
, illl i liil'i i I li~i " i-' ""- " < " "- ;\'''"":":' "-"'" A-.".-.:;-



ROBI S AFl FI D *X M = 3

Water and Air Research, Inc. Samp led by:
6821 S.W. Archer Road

P.O. X 1121 Date: h6li_
Gainesville, FL 32602
Phone: 904372-1500 Tine: /0360

Sampling Site/Well No.: LF "

Sampling Locaion Description: LA IWO F7 LL, ASTEP.J B O4M.AP

&04TRE.E1-AJ 6464 OF AsE-WS.

Groindxater Samples Sur e Water and Sediment Samples

3112 lIq Depth to water surface 2 (10 Total Depth

Height of water colum ________ Sample Depth(s)

Sp. cond. @ "21C Sp. cond.

Parameters to Preservat i.on Container

Sample No. Container be Analyzed Method NO.
Water Samples

I qt. glass Pesticides, PCBs, V Chill to 4C
Priority Pollutants

1 qt. glass Oil & Grease HCI to p<2,4"C

I qt. glass Phenols H29 4 to pH<2,4"C

4 oz. plastic Heavy Metals 'W 3 to OC2,4"C

8 oz. plastic Mercury 1N3 to rK2,4'c /__'_

40 ml glass TOM Chill to 4"C

4 oz. plastic LOC HL to pli <2

40 ml glass Purgeables. V C ill to 4-C PO-2,

________ I qt. plastic Cyanide VNa~li to pH>12,4*CC lI. '-'0

Sediment Samples

I qt. glass *Pesticides, PCBs Qhill to 4"C _______

40 ml glass Purgeables Chill to 4C-__-_

I qt. glass Metals Chill to 4"C
%N

Qxnients andadditional observations: PC'AIPED 25 4 REF04E -

5A/fOLITfIG CL'A7Ek SL7GffT L~' 771-e. . A(6~ 0- 6R-~

I-54_
0W O AIU6cftLaUULE O f-SA UO PtS#9ATE PHEU I C27ES~
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IRBI5 AFB FMD SM' S/iM

Water and Air Research, Inc. Smqpled by: t'PT/ k A 6
6821 S.W. Archer Poad
P.O. Box 1121 Date: /i6 Zgq
Gainesville, FL 32602

Phone: 904/372-150 Tice: /0/5-

Sampling Site/Weil No.: L F 4 -3.
Sampinwg Locat ion Description: LAAZ~Fr.LL EAS-rEPQi 6bLJJ.AAY.
"OrHeU - G"Uw' OF WELLS

Groundwater Samples fac Water and Sediment Samples

.3/12./j't Depth to water surface 3 1/3~3 Total De

Height of vater colum Sample Dpth.(s)

Sp. cond. @ Sp. cond.

Parareters to Preservation Container
Sample No. Container be Analyzed Method No.

Water Sales

I qt. glass Pesticides, PCBs, C (hill to 4C
Priority Pollutants

I qt. glass Oil & Grease HCl to pH<2,4"C

I qt. glass Phenols H2S04 to pH<2,4"C

4 oz. plastic Heavy Metals 'W 3 to f<2,4"C

8 oz. plastic Mercury N to pH<2,4"C

40 ml glass T1O Chill to4C -___

4 oz. plastic IOC )C1 to pH <2

40 ml glass Plrgeables V/  Chill to 4-C P I

1 qt. plastic Cyanide N Noi to pR>12,4'C (3/ LI 3
Sedinent Samples

I qt. glass Pesticides, PCBs Chill to 4"C

40 ml glass Purgeables Chill to 4C

I qt. glass Metals Chill to 4C

Coments and additional observations: P4P&JE 6 2 d
SA 4PLZMG. WAT ., CLtC4- . (3 CiDS.-,

1-55
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ROBINS AFB FMJ) SAME SIM

Water and Air Research, Inc. Sampled by: MiP /1ei45
6821 S.W. Archer P ad
P.O. &m 1121 Date:
Gainesville, FL 32602
Phone: 9041372-1500 Tim~: - i 05C

Sap~ling Site/Well No.: LF '-7

Sapling Ioation Description: LA AJ FILL EASTEV' eT44A P .
Uot2m~w% GkouLp oF tAELLS..

Groundw er Samples Surface Water and Sediment Samples

Dept~h to water surface 57 Total D

Height of water colmm Sample Depth(s)

Sp. cond. @__ _ _ _ _ Sp. cond.

Parameters to Preservation Container
Sample No. Container be Analyzed Method No.

* Water Sanples
I qt. glass Pesticides, PCBs, 1 Chill to 4C

Priority Pollutants

I qt. glass Oil & Grease HCI to pH<2,4"C

I qt. glass Ejnenols H2SO4 to pH<2,4"C

4 oz. plastic Heavy Metals HN03 to (H<2,4"C

8 oz. plastic Mercury HNo 3 to FH<2,4"C

40 ml glass m( Chill to 4C

4 oz. plastic DOC HCI to pH <2

40 ml glass Purgeables V/ Chill to 4"C 4 .' (

_________ I qt. plastic Cyanide VNaCIH to pAC'2,4C C'

Sedinent Samples

I qt. glass Pesticides, P'CBs Chill to 4C

40 ml glass Purgeables Chill to 4"C

1 qt. glass Metals Chill to 4C

Cbiuents and additional observations: PLLAIpcp / J6- 4 e- 8 F6~ p
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ROBINS AFB FIUD SWU SM

Water and Air Research, Inc. Sampled by: Z& "/
6821 S.W. Archer Road
P.O. Box 1121 Date: //
Gainesville, F. 32602 ' I

Phone: 904/372-1500 Time: ()9q6

Sampling Site/Well No.: F - /0

Samplingl ocation Description: LA/QFT) P L/-- EA.-r JV 86tUJQA9Y

Groundwater Samples Wer and Sedimet Samples

IDepth to weater surface -3 / Z Tota Depth________

Height of water column Sample Depth(s)

Sp. cond. Z7 l'.5O Sp. cond.

Parameters to Preservation Container
Sample No. Container be Analyzed Method No.

Water Samples
1 qt. glass Pesticides, PCBs, / Chill to 4"C

Priority Pollutants

I qt. glass Oil & Grease HCi to pH<2,4"C

I qt. glass Phenols H2SO4 to M2,4"C

4 oz. plastic Heavy Metals HNO3 to pH(2,4"C _6_ ./

8 oz. plastic Mercury IiNO3 to pI<2,4°C ___-

40 ml glass lOX Chill to 4"C

4 oz. plastic DOC HCI to pH <2

40 ml glass Purgeables Chill to 4C

I qt. plastic Cyanide V NaOH to fI>12,4*C C/] d

Sediment Samples

L qt. glass Pesticides, PCBs ChiLl to 4"C

40 ml glass Purgeables Chill to 4"C

I qt. glass Metals Chill to 4C

Comments and additional observations: PA o ae , 21I - ' =o.

SAMVPL2IG. WAT CL6AAt-t; !/ mIA L.
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)BU;S AFB F ID SAIClR SIM

Water and Air Research, Inc. Sapled by: "o- / ZU
6821 S.W. Archer Road
P.O. Box 1121 Date: 3/ /
Gainesville, FL 32602
Phone: 904/372-1500 Tige: 0?'Z

Saupling Site/Well No.: LF Y - I(
Sampling Location Description: -LAUAjBFILL,. EASTERJJ 86UtLAI-'I

Groi"xK ter Samples urface Water and Seduient Samples

?/Z/SIPnepcli to water surface 4P Total h_________

Height of water colum Safple Depth(s)

Sp. cond. 29 @ gS"C sp. cond.

Parameters to Preservation Container
Sample No. Container be Analyzed Method No.

Water Samples

I qt. glass Pesticides, PCBs, /Chill to 4"
Priority Pollutants

1 qt. glass Oil & Grease UCI to pL<2,4"C

I qt. glass Phenols H2S 4 to H<2,4"C ' CI

4 oz. plastic Heavy Metals 'WO3 to pH<2,4"C

8 oz. plastic Mercury tN03 to pH<2,4"C

40 ml glass Chill to 4C

4 oz. plastic DOC HCl co pH <2

40 ml glass PUrgeables V/ Chill to 4"C

I qt. plastic Cyanide V NaOH to pH>12,4"C C J IG

Sedinent Sanples

I qt. glass Pesticides, PCBs (hill to 4"C

40 ml glass Purgeables Chill to 4C

I qt. glass Metals Chill to 4"C

GCinents and additional observations: PUfIpnnCo) 1 -q 9A FO&~E
SAmp-'L-IG, WATE"K CLEAK- AIo Qbok.
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Water a Air Research, Inc. Sampled by: 4 PT /I P
6821 S.W. Archer Road
P.O. BOX 1121 Date:
Gainesville, F, 32602
mhom: 904/372-1500 Tine: ( 4 5,

Sampling Site/Well No.: LF q -/
Sampling Location Description: LA UQI~ L4, EISTEPWJ R~OUAhA~iY

Groundwater Samples rface Water and Sediment Samples

,/ /8 Dphto aer surface j ej'If Total De ___________

Height of water column Sample Depth(s)

Sp. cond. 35 @ 1 sp. cond.

Parameters to Preservation Container
Sample No. Container be Analyzed Method No.

I qt. glass * Water Samples
Iqt._glassPesticides, PCBs, I Ci to 4C

Priority Pollutants

I qt. glass Oil & Grease H101 to pi<2,4"C

I qt. glass Phenols 2904 to FH<2,40C._____

4 oz. plastic Heavy Metals HN233 to pF{<2,4°C

8 oz. plastic Mercury HN) 3 to pHI,4"C

40 ml glass TOX Chill to 4"C

4 oz. plastic DOC 11C1 to pH <2

40 ml glass Purgeables Chill to 4"C

I qt. plastic Cyanide N MaC to p 1HC2,4"C C_ /lf

Sediment Samples

1 qt. glass Pesticides, PCBs Chill to 4"C

40 ml glass Purgeables Chill to 4*C

I qt. glass Metals Chill to 4°C

Camnents and additional obser~vationus: P~ '7 1J P (
AA P L -T G. a G JA TMe- . i2LA 1 06,06 k
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RDBLIS AFB F1UD SA1KE SIM

Water and Air Research, Inc. Sampled by: Z
6821 S.W. Archer Road
P.O. Box I L21 Date: --I MAR 3'
GainesviLle, FL 32602
Phone: 9041372-1500 Tine: is.LO 7

Sanpling Site/Well No.: L 4 J3

Samling Location Description: U -3t ,M - W L,. F4 -f L- -

Groundwater Samples Surface Wa r and Sedinent Samples

Depth to water surface ye9 Total Depthr edmn&

Height of water column (. 1 PI- Sample Depth(s)

Sp. cond. L?O @ (9 . Sp. cond._ _ _ _ _ _ _

Parameters to Preservation Container

Sample No. Container be Analyzed Method No.
Water Sanples

1 qt. glass _Pesticides, PCBs, I Chill to 4"C
Priority Pollutants

I qt. glass Oil & Grease HC[ to PM2,4"C

I qt. glass Phenols H2SO4 to piK2,4"C

4 oz. plastic Heavy Metals HN03 to PIXi2,4"C

8 oz. plastic Mercury HN03 to p:<2,4"C / ,43y

40 ml glass COX hill to 4"C

4 oz. plastic DC HCl to pH <2

40 ml glass Purgeables Chill to 4"C " -7

I qt. plastic Cyanide / NaOH to pIC12,4"C C A-.--

Sediment Samples

I qt. glass Pesticides, PCBs Chill to 4"C

40 ml glass Purgeables Chill to 4C

1 qt. glass Metals Chill to 4"C

COmnents and additional observations: 'A4E L,+ EA -.
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ROBINS AFB FIED SAMI.E S3 r

Water and Air Research, Inc. Sampled by:
6821 S.W. Archer Road
P.O. Box 1121 Date: 31_61_-
Gainesville, FL 32602
Phone: 904/372-1500 Tine: __________

Samling SiteWell o.: /LF Y -L14 SW S 5 D.
Sampling Location Description: AIJACE0 T TD (AJOPL1) NEtL,

GOLLP LF'9-1o i I Z, /

er Samples Surface Water and Sediment Sarples

7Depth t ter surface ________ Total Depth

Height of uter co Sample Depth(s) 5LUV,"ACE

pH pH (6.5

Sp. cond. _ Sp. cond. -5C (. /5 C-

Parareters to Preservation Container
Sample No. Container be Analyzed Method No.

* Water Samples
I qt. glass Pesticides, PCBs, C hill to 4C

Priority Pollutants

I qt. glass Oil & Grease HCI to pH<2,4"C

I qt. glass PhenoLs H2SO4 to pH<2,4"C

4 oz. plastic Heavy Metals HW 3 to Pi<2,4"C

8 oz. plastic Mercury NO3 to pH<2,4"C

40 ml glass TOX Coill to 4"C

4 oz. plastic DO HCI to pH (2

40 ml glass Purgeables / Chill to 4"C

I qt. plastic Cyanide V NaOH to pH>12,4C C" 4 §6/ fit

Sedi ent Samples

I qt. glass Pesticides, PCBs Cuill to 4"C

40 ml glass Purgeables Chill to 4"C

coments and additional observations: TI-'IZC AL-GAL- 5CtL_ TA / '.J
AACTE7 &ZA F. VT -.f g -~~J CI -~~e~ A V2JA.

LEAF 44 zL VELY T76 hC k / -6.
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ROBINS AFB FIED SA E SIE

Water and Air Research, Inc. Samp led by: Q _0
6821 S.W. Archer Road
P.O. Box 1121 Date: /
Gainesville, FL 32602
Phone: 90/372-15o Tim: /03 S-

Sapling SiteAell No.: LFq -S S Id SEO
Sampling Location Description: AOJAC.FI-IJT TO (W rob ' I FF WEU-.,

(GoU1' Lg'7 , F

ater Samples Surface Water and Sedinent Samples

Depth to ter surface Total Depth - "

Height of wter co Sample Depth(s) 51t,4FACC

Sp. cond. @Sp. cond. ____________

Parameters to Preservation Container
Sample No. Container be Analyzed Method No.

Water Samples
1_qt. glass Pesticides, PCBs, C (hill to 4"C

Priority Pollutants

I qt. glass Oil & Grease HCI to pH<2,4"C

I qt. glass Phenols H2 S"4 to PH<2,4"C

4 oz. plastic Heavy Metals HNO 3 to PH<2,4"C

8 oz. plastic Mercury HN03 to pH<2,4"C

40 ml glass uX hill to 4"C

4 oz. plastic DOC HCI to pI 2 - 5

40 ml glass Purgeables / Chill to 4-C

I qt. plastic Cyanide VI NaOH to FP>12, 4 "C Cfj-3

Sedinent Sanples

1 qt. glass Pesticides, PCBs Qill to 4"C

40 ml glass Purgeables Chill to 4"C / -

I qt. glass .beLst C yao.L- Chill to 4"C _ -

Comments and additional observations: WJA T7E-Y TL- . P /L&Q'4 IieADJ

(6A-IUFE-1A .OGAFj-C D .L L OAJ eT'4,v.1 OM .
ALSAE - 'j

1-62

"0 96A JJ6 r- LOPJUE , GAU6 pHOSP.A.TE.. H-.. .C......



ROBINS AFB FMED SAU F

Water and Air Research, Inc. Smp led by: \4b 4 /I'P C
6821 S.W. Archer PoM

P.O. Box 1121 Date: j_ & A-?I _ _ __

Gainesville, FL 32602
Rxn: 904/372-1500 Tine: L i53C

Sampling Site/Well No.: "-" -

Sampling Location Description: LvAjA LAMU -7$

Groundwater Samples Sur e Water and Sedimenit Samples

Depth to water surface Total Dep __

Height of water colum e' r? F Sample Depth(

Sp. cond. Sp. cond.

Parameters to Preservation Container
Sanole No. Container be Analyzed Method No.

. Water Samples
I qt. glass Pesticides, PCBs, v/ Chill to 4"C

Priority Pollutants

I qt. glass Oil & Grease HCI to p*<2,4"C

I qt. glass Phenots H 2So4 to ri<2,4"C

4 oz. plastic Heavy Metals HW 3 to FH<2,4"C

8 oz. plastic Mercury HNO3 to pH<2,4"C 15 'Y_7

40 ml glass OX Chill to 4"C

4 oz. plastic DOC HCI to pH <2

40 ml glass Purgeables / Chill to 4"C ? - i-

I qt. plastic Cyanide V NaOH to H>12,4"C

Sediment Samples

1 qt. glass Pesticides, PCBs Chill to 4"C

40 ml glass Purgeables Chill to 4'C

I qt. glass Metals Chill to 4"C

CQmuents and additional observations: 'PL,/sm b ' , L.- G4A-tt-

Ch-rZA-A 714S N 'Za Rc,
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ROBINS AFFIELD SAMPLE S

Water ad Air Research, Inc. Saipled by: t>'C/V.
6821 S.W. Archer Road
P.O. Boxc 1121 Date: L. 1-r '
Gainesville, FL 32602
Phone: 904/372-1500 Tire: t 37

Sipling Site/Well No.: F1'T-l- F-L- F-..

Sapling Location Description: LUNA L.'KZ 14 N Io kENf P# L_

Groxdamter Samples Sur ce Water and Sedin-ent Samnples

Depth to water surface N-r- Total th___ --

Height of water column. ' i, F Sample Depth)_

Sp. cond. coo @ Sp. cond.

Parameters to Preservation Container
Sample No. Container be Analyzed Method No.

Water Sanples
I qt. glass Pesticides, PCBs, %/ Chill to 4"C

Priority Pollutants

_________ I qt. glass Oil & Grease HCI to pR*12,4*C ~(Li

I qt. glass Phenols H2S04 to pi<2,4"C

4 oz. plastic Heavy Metals HNO3 to pH<2,4"C

8 oz. plastic Mercury HN03 to pH<2,4"C

40 ml glass TOX Chill to 4"C

4 oz. plastic DOC HC1 to pH <2

40 ml glass Purgeables / Chill to 4"C "'O - S-

I qt. plastic Cyanide V/  NaOH to pH>12,4"C

Sedinent Samples

I qt. glass Pesticides, PCBs Chill to 4"C

40 ml glass Purgeables ChiLl to 4*C

I qt. glass Metals Chill to 4"C

mnents and additional observations: I-HjC-K oT L LA y - o/

W,4TEZ? 1?A . A-rhE1l iS AL FrpA " \-/ LLI-. \ XE1
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V 

Water and Air .esearch, Inc. Sampled by: __

6821 S.W. Archer Road
P.O. Box 1121 Date: / g2

Gainesville, FL 32602
Phone: 904/372-1500 Time: _____________

Sampling Site/Well No.: DIFf7- 5Lf

Sampling Location Description:

G ter Samples 
Surface Water and Sedienot Samples

Depth ter surface Total Depth

Parameters to Preseaaion 
Container

Sample No. Container be Analzed Method No.

Height _ o qt.r gSamspleWater 
SaD 

t)les

_____._g__ss_ 
Pesticides, PCBs, V/ Quill to 4"C_ _ _ _ _

Priority Pollutants

I qt. glass Oil & Grease HCI to PH<2,40C

I qt. glass Phenols H2SO4 to pi<2,4*C

4 oz. plastic Heavy Metals I3 to p(<2,4"C 13__5

8 oz. plastic Mercury HO3 to pH<2,4"C

40 ml glass lTK Chill to 4"C

4 oz. plastic DOC HCl to pH <2

40 ml glass Purgeables C/ hill to 4"C

I qt. plastic Cyanide V NaOH to pH>12,4"C

Sediment Samples

I qt. glass Pesticides, PCBs Chill to 4"C

40 ml glass Purgeables Chill to 4C

I qt. glass Metals Chill to 4C

Comients and additional observations:
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ROBINS AFB FILD SAME SHT

Water ad Air Research, Inc. Sampled by: _ _ _ _

6821 S.W. Archer Road
P.O. BOX 1121 Date: 3/(/ '
Gainesville, FL 32602
Phone: 904/372-1500 Tine: [-7946

Saupling Site/Well No.: 5__ -- _3

Sampling Location Description:

ater Satples Surface Water and Sediment Samples

Depth t6 er surface Total Depth

Heigt of water SSample Depth(s) T UF A CE

PH _ _ _ _ _ _

Sp. cond. @___Sp, cond.

Parameters to Preservation Container
Saiple No. Container be Analyzed Method No.

Water Samples
I qt. glass Pesticides, PCBs, / Chill to 4"C

Priority Pollutants

I qt. glass Oil & Grease HCI to pHi2,4 "C

I qt. glass Phenols V0 4 to PH<2,4"C

4 oz. plastic Heavy itals HN03 to p{<2,4"C

__________ 8 oz. plastic Mercury HN033 to pH*{2,4*c _____

40 ml glass Oh ilil to 4°C

4 oz. plastic DC HCl to pH <2

40 ml glass Purgeables I Chill to 4"C

I qt. plastic Cyanide / aOH to piH>2,4"C

Sediment Samples

1 qt. glass Pesticides, PCBs Chill to 4"C

40 ml glass Purgeables Chill to 4"C

I qt. glass Metals Chill to 4"C

Comnents and additional observations:
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ROBIN AFB FELD SAMPLE S r

Water and Air Research, Inc. Sampled by:
6821 S.W. Archer Road
P.O. Box 1121 Date: _ .____,/ ___

Gainesville, FL 32602
P ne: 904/372-1500 ti: /735

Sampling SiteAelT- 5
Sampling Location Description:

Groundwater Samples Surface Water and Sediment Samples

Depth to er surface Total Depth

Heigt of water co , Saple Depth(s) SU-C FAciE

Sp. cond. @ sp. cond.

Parameters to Preservation Container
Sample No. Container be Analyzed Method No.

* Water Samples
1 qt. glass Pesticides, PCZls, / Chill to 4"C

Priority Pollutants

1 qt. glass Oil & Grease HC1 to 1H<2,4"C

I qt. glass Phenols H2S04 to pH2,4"C

4 oz. plastic Heavy Metals 'W 3 to pH<2,4"C

8 oz. plastic Mercury 1N0 3 to pH(2,4"C

_________ 40 ml glass IMtD Chill to 4*C ___

4 oz. plastic DOC HCI to pHt <2

40ml glass Purgeables V Chill to 4"C

I qt. plastic Cyanide V NaGH to >12,4"C

Sedinent Samples

I qt. glass Pesticides PCBs Chill to 4C _ ___

40 mil glass Purgeables Chill to 4C

I qt. glass etals Chill to 4"C

Comazns and additional observations:
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ROBINS AFB FMD SN&fL 3S

Water and Air Research, Inc. Sampled by: 8
6821 S.W. Archer Rtoad
P.O. Box 1121 Date: __ __ __ __ _

Gainesville, FL 32602
Phone: 904/372- Tine: 07_0

Sampling Site/Well No.: .L)DT - -51
Sampling Location Description:

G ter Sample s Surface Water and Sediment Saples

Depth to r surface Total Depth

Height of water col Sample Depth(s) SU.-.FAC-

Sp. cond. @ __ Sp. cond.

Parameters to Preservation Container

Sample No. Container be Analyzed Method No.
Water Sanples

I qt. glass Pesticides, PCBs, V Chill to 4"C
Priority Pollutants

I qt. glass Oil & Grease HCI to pH<2,4"C

I qt. glass Phenols 1 SO4 to p i2,4°C

4 oz. plastic Heavy Metals HNO3 to 1i<2,4"C

8 oz. plastic Mercury HN0 3 to pH<2,4"C

40ml glass 10X Chill to 4C _._

4oz. plastic DOC HCI to pH <2

40 ml glass Purgeables '1 Chill to 4C

I qt. plastic Cyanide NaOH to pH>12,4"C

Sedinent Samnples

I qt. glass Pesticide2s PCBs Chill to 4"C

40 ml glass Purgeables Chill to 4"C

I qt. glass Metals Chill to 4°C

Coments and additional observations:
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ROBLNS AFB FIED SAMLE S r

Water and Air Research, Inc. Sampled by: "-
6821 S.W. Archer Road
P.O. Box 1121 Date: __// ____/

Gainesville, FL. 32602
Phone: 904/372-1500 Tine: 173 0,

Sampling Site/Well No.:

SampLing Location Description:

Groundwater Samples Surface Water and Sediment Samples

Depth to water surface Total Depth

Height of water column Sample Depth(s)

Sp. cond. @ Sp. cood. __

Parameters to Preservation Container
Sample No. Container be Analyzed Method No.

_q Water Sanples
I qt. glass Pesticides, PCBs, / Chill to 4C c________

Priority Pollutants

I qt. glass Oil & Grease HCI to piH2,4"C

I qt. glass Phenols H8S04 to pH<2,4"C

4 oz. plastic Heavy Metals HIM 3 to pH<2,4"C

8 oz. plastic Mercury MN03 to pH<2,4"C

40 ml glass *IK Chill to 4"C

4 oz. plastic DOC HCI to pH <2

40 ml glass Purgeables V/  Chill to 4-C

I qt. plastic Cyanide V NaOH to j:*>12,4"C

Sediment Samples

I qt. glass Pesticides, PCBs Chill to 4&C

40 ml glass Purgeables Chill to 40C

I qt. glass Metals Chill to 4"C

Coments and additional observations: AP P - X 5 ,r. OF W 7 .
A/ 14'CL4. SAIL.P "- 1.7 L- 6EFo E SAAILI'JG
ABERTc-~ Z /k-OAAJGE
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ROBINS AFB FIED SAME S.iT

Water and Air Research, Inc. Saipled by:
6821 S.W. Archer RoadP.O. Box 1121L Date: I / - 'q

Gainesville, FL 32602
Phone: 904/372-1500 Tise: £ 'J*

Sanpling SiteWell No.: LCIq C.)/tp. - -LFq-2 2 Z3 2if
Sampling Location Description: _____

Groundwater Sailes Surface Water and Sedivent Samples

Depl-tQwater surface Total Depth k "" Y- z---c -

Height of water column Sample Depth(s) tRaiA ---

Sp. cond. @_ Sp. cond. __________! ______

Parameters to Preservation Container

Sample No. Container be Analyzed Method No.

* Water Samples
I qt. glass Pesticides, PCBs, / Chill to 4"C CP"1 CP-Z f5 -

Priority Pollutants 7-

I qt. glass Oil & Grease HCI to pfH,4"C

I qt. glass PhenoLs F S 4 to FI<2,4"C

4 oz. plastic Heavy Metals HNO3 to pi<2,4"C

_________ 8 oz. plastic Mercury HN0 3 to r*{(2,4*C _____

40 ml glass OX Chill to 4"C

4 oz. plastic DOC HC lto pH <2

40 nl glass Purgeables Cill to 4"C po-q

I qt. plastic Cyanide V NaOH to ipH12,4"C

Sediment Sanples

I qt. glass Pesticides, PCBs Chill to 4"C

40 ml glass Purgeables Chill to 4"C

I qt. glass Metals Chill to 4"C

Comwnts and additional observations:
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ROBINS AB FIMD SAM'I SHET

Water and Air Research, Inc. Saimpled by: a
6821 S.W. Archer Road f

P.O. Box 1121 Date: __ _ _ _ _/_

Gainesville, FL 32602

Phone: 9%Y/372-1500 Tim:

Sampling Site/Well No.: q - (1 )
Samtping Location Description: 4 , A H - .. -E(1 T'- LVEL-

Groundwater Saimples Surface Water and Sediment Samples

Depth to water surface Total Depth

Height of water column Sample Depth(s) ",,.

Sp. Com. @! ( (9..S C Sp. cond.

Parameters to Preservation Container
Sample No. Container be Analyzed Method No.

* Water Samples

I qt. glass Pesticides, PCBs, I Chill to 4"C
Priority Pollutants

I qt. glass Oil & Grease HCI to pI<2,4"C

I qt. glass Phenols H2904 to pH2,4"C

4 oz. plastic Heavy Metals Mg33 to pI<2,4°C

8 oz. plastic Mercury M0 3 to pH<2,4°C

40 ml glass O Chill to 4"C

4 oz. plastic OC HCI to pH<2

40'ml glass Rirgeables Chill to 4-C /____,

I qt. plastic Cyanide / NaH to pE12,4"C C ]- ZI

Sediment Samples

I qt. glass Pesticides, PCBs Chill to 4"C

40 ml glass Purgeables Chill to 4"C

1 qt. glass Metals Chill to 4°C

Comments and additional observations: LP-APEO a5 q .. REFOP-__.
SAMPLIA1- CLEA"8
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OBS AFB FIELD SWUI sHr \J 'I

Water and Air Research, Inc. Sampled by: L A t~ CcE
6821 S.W. Archer Road
P.O. Box 1121 Date: 4  L/ , / r
Gainesville, FL 32602
Phone: 904/372-1500 Tine: _ _ _ __ __

Saifpling Site/Well No.: L(g-zo (IS1 )
Sampling Loocation Description:. R-A AJA/1 P. -- T/Js1 ~G WJEL

Groundwater Samples Surf Water aind Sedimnt Samples

Depth to water surface Total Depth

Height of water colum Sample Depth(s)column ~ 3/4 /.- ."  peDphspH7 yH

SpCcnd Sp. cond. ____________

Parameters to Preservation Container

Sample No. Container be Analyzed Method No.

Water Swples
I qt. glass Pesticides, PCBs, Chill to 4C

Priority Pollutants

I qt. glass Oil & Grease HCI to M<2,4"C

I qt. glass Phenols H2 SO4 to pH<2,4°C

4 oz. plastic Heavy Metals HNO3 to pi<2,4"C

8 oz. plastic Mercury to IH<2,4"C

40 ml glass TOK Chill to 4"C

4 oz. plastic DOC HCI to pH <2

______ 40 ml glass Rirgeables / Cill to VC

I qt. plastic Cyanide V NOH to >12,4C -

Sediment Samples

I qt. glass *Pesticides, PC s Chill to 4C _ _ _7_ _

40 ml glass Purgeables Chill to 4"C

I qt. glass Metals Cill to 4"C

Couvents and additional observations: IU VE A" ~ C !? 0 . 4
AEA D NJ - CAI ~ SVOA-4C OF UYT-OAtJE

II W.V. SA.. A, P L. f4. " -r Q.a,< k OLL e .

, -.- A jJi-L-J: , . GA'T 1-67 H.ATE H.-..E-



ROBINS AFB FMD SAME SM

Water and Air iPesearch, Inc. Sampled by: P_ _ __ _

6821 S.W. Archer Road
P.O. 1121 Date: -3__ /_ _/

Gainesville, FL 32602
Phone: 904/372-450 Tinwe: ___________

Sampling Site/Well No.: -LF I W~
Sampling Location Descriptico: LAFl F g L- f E&.. T- hIG LL',LL

Groundwater Samples Surface Water and Sedimnt Samples

Depth to water surface Total 'p _ _

Height of water column Sample Depth(s)

Sp. cond. 2_ 0 @ / -5___ Sp. cond.

Parameters to Preservation Container
Sample No. Container be Analyzed Method No.

Water Saimples
I qt. glass Pesticides, PCBs, 1/ Chill to 4"C

Priority Pollutants

1 qt. glass Oil & Grease liH to pH<2,4"C

".-_ I qt. glass Phenols H to pH(2,4"C

o._"-" 4 oz. plastic Heavy Metals HNO3 to FpfX2,4C

8 oz. plastic Mercury t03 to pH<2,4"C

40 ml glass OX Chill to 4C

4 oz. plastic DOC HC1 to pH <2

40 ml glass Purgeables Chill to 4C

I qt. plastic Cyanide V Na0H to 1iC>12,4"C __ -_[__

Sedinnt Samples

I qt. glass Pesticides, PCBs Chill to 4"C

40 ml glass Purgeables Chill to 4C

1 qt. glass Metals Chill to 4"C

Comments and additional observations: PL.AW'O~ L a I! jd-e7A

2 DAYS_ - krATEA. VE-_Y TUA-9 A GAEY- BPJJ

1-66

" ORSAUIC/MLORi-JE, O.GAIJJPHOSPHATE H .P2ICM"T,



. . .. . ..."..'" " '':-" > "." . --' . . .*'.. . .... . . . . . . . . . ... . . . . . .... , ,I. .. . . . ,,, . . . . . . .

ROBN AFB FIFD S"tE Sr

Water and Air Research, Inc. Sampled by: M PT/ JOA
6821 S.W. Archer Road
P.O. Box 1121 Date: - ' L1j
Gainesville, FL 32602
Phone: 904/372-1500 Time: J-4

Sopling Site/Well No.: I-FL ( (7-
Sampling Location Description: LAi'JO F ILL 9 E S"TZI4 G A.6L.J.

Groundwater Sampes wter and Sedimt Saples

Depth to water surface Total Dept

Height of water column * -47 P- Sample Depth(s)

Sp. cond. A -bC Sp. cond. ___________

Paramters to Preservation Container
Saiple No. Container be Analyzed Method No.

Water Samples
I qt. glass Pesticides, PCBs, vI Chill to 4C

Priority Pollutants

I qt. glass Oil & Grease HCI to piH<2,4"C

_I qt. glass Phenols H2S04 to Ff<2,4"C

'..• .- 4 oz. plastic Heavy Metals 'WO3 to pi<2,4"C

8 oz. plastic Mercury RNO3 to pH<2,4"C

_.__ 40 ml glass TM Chill to 4C

-"_4 oz. plastic DOC HCL to FH <2

______ 40 ml glass Purgeables V/ Chill to VC ___

"____ I qt. plastic Cyanide V' NaOH to jii>12,4"C 20

Sedinent Samples

1__I qt. glass PestLcides, PCBs Chili to 4"C

40 ml glass Purgeables Chill to 4*-

I qt. glass Metals Chill to 4 C

Comnts and additional observations: ?uM1'i 5 + G&4 L . J41--
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1ROBINS AFE FTMD SALK SMT

Water and Air Research, Inc. Sampled by: Rj,. IMP
*: 6821 S.W. Archer Road

P.O. Box 1121 Date: _ /_ _ 8q
Gainesville, FL 32602
Phone: 904/372-150 Tife: t6 Y5

Sampling Site/Well No.: LF If -(2 - SW
Sampling Location Description: AIO-7- eoaM, h. , OF LA.M FZL.---
BTtAJEE/IJ SL-DMGE LAGOOJ L'f S

Groundwater Samples Surface Water and Sediment Samples

pt o water surface Total Depth 2_ .

Height of water lum &ample Depth(s) : t~kFACE

Sp. cond. Sp. cond. .__________

Parameters to Preservation Container
Sample No. Container be Analyzed Method No.

Water Samples

1 qt. glass Pesticides, PCBs, v/ Chill to 4"C
Priority PollutantsIf_==1 qt. glass Oil & Grease HCL to pi<2,4C

""I qt. glass Phenols H2S04 to p-ii(,4"C

"'" 4 oz. plastic Heavy Metals HWN3 to pi,,2,4"C

8 oz. plastic Mercury HN 3 to pHi2,4C /C 5 "

40 ml glass IM Chil to 4C

"."_ 4 oz. plastic DOC HCl to pH <2

_ _40 ml glass Purgeables '1 Chill to 4-C

1____ qt. plastic Cyanide N aH to rpl>2,4'C N-J39
Sedinent Sanples

I qt. glass Pesticides, PCBs Chill to 4"C

___" 40 ml glass Purgeables Chill to 4C

1__I qt. glass Metals Chill to 4"C

Comients and additional observations: -TA'7t- A/Z6A L- SCUMI. :7~ON~
8A CTPUzA, LEAr A.0
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ROBINS AFB FIELD SXAU Hr

Water and Air Research, Inc. Sm pled by:
6821 S.W. Archer Road
P.O. Box 1121 Date: _ /_/ _ _

Gainesville, FL 32602
Thone: 904/372-1500 Time: I 6 6
Sampling Site/Well No.: LF4-16 SW SE8b
Sampling Location Description: _~A CJ Th S. F-6 L-AGO OJ

ater Samples Surface Water and Sediment Samples

Depth to surface Total Depth --12.
Heigt of ater col Sample Depth(s) 3LLL.FACE

Sp. cond. @ _ _Sp. cond. /2- C. .23S -

Parameters to Preservation Container

Sample No. Container be Analyzed Method No.
Water S es

1 qt. glass -Pesticides, PCBs, V Chill to 4C . -
Priority Pollutants

I qt. glass Oil & Grease HCI to ji<2,4"C /

___-____ I qt. glass Phenols H2 SO4 to pH<2,4"C

________ 4 oz. plastic Heavy Metals 'Im3 to pH<2,4"C _ __

__________ 8 oz. plastic Mercury EN03 to 1 i{(2,40C _____

40 ml glass TX Chill to 4C

4 oz. plastic DOC HCI to i <2 /.

40 ml glass Purgeables C/ (hill to 4"C

.:.________ I qt. plastic Cyanide Na OH to pID12,4'C . .

Sediment Samples e7

________ 1 qt. glass Pesticides, PCBs Chill to VC - I'f s('iC

40 ml glass Purgeables P6ll to 4"C )- - t1 -

__________ I qt. glass 4b.Le Cycrc'~ Chiill to 4%

Comments and additional observations: APPcAAdCE 5*AA4 A5 Th
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ROBINS AFB FIELD SAN4PE SHE

Water and Air Research, Inc. Sampled by: __ ./_
6821 S.W. Archer Road
P.O. Box 1121 Date: 1 L MAi- S
Gainesville, FL 32602
Phone: 904/372-1500 Time: 16 3

Sapling Site/Well No.: P." L(-+I-)
Sapling Location Description: WA- Z-. Sr'P~.. -'vr F-oL -

Groundwater Samples Surface ater and Sediment Samples

Depth to water surface NT. Total Depth

Height of water column UT2 Sample Depth(s)

Sp. cond. L17  @ Sp. cond.

Parareters to Preservation Container
Sample No. Container be Analyzed Method No.

Water Samples

1 qt. glass Pesticides, PCBs, / hill to 4"C
Priority Pollutants

_ _I qt. glass Oil & Grease HCI to ri<2,4°C

I qt. glass Phenols H2'04 to PH<2,4c L I '

...' ___ 4 oz. plastic Heavy Metals HNO3 to pH<2,4"C I

_ _8 oz. plastic Mercury HN03 to pH<2,4*C

40 ml glass TOX Chill to 4"C

4 oz. plastic DOC HCI to pH <2

______ 
40 ml glass Purgeables '1 Chill to 4-C 90-1

I qt. plastic Cyanide W NaH to pH>12,4"C CN-q

Sediment Samples

I qt. glass Pesticides, PCBs Chill to 4"C

40 ml glass Purgeables Chill to 4"C

I qt. glass Metals Chill to 4C

comments and additional observations: ?R.-- V!b. XA=i-ER 4 L i.
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DRAFT FOR REVIEW ONLY

Water and Air Rtesearch, Inc. Sampled by: W )A 1 P
6821 S.W. Archer Road
P.O. Box 1121 Date: Z "1 'f'+
Gainesville, FL 32602

Phone: 904/372-1500 Tine: L(9WS

Sampling Site/well No.: 1-F 1 - 1
SaTmling Location Description: /UC'LL AJ AkE5-r FULEL 7ZCk.
PAfKI,9G Af-EA

Groundwater Samples Surhr- Water and Sediment Samples

Depth to water surface 7 / L 4 Total Depth

Height of water column -v 13 FTr Sample Depth(s)

Sp. cond. @ Sp. cond.

Parameters to Preservation Container
Sample No. Container be Analyzed Method No.

Water Samples
I qt. glass Pesticides, PCBs, C hill to 4"C

Priority Pollutants

._ _I qt. glass Oil & Grease HCl to pH<2,4"C

_ _ _I qt. glass Phenols Hso4 to j<2,4"C

_" 4 oz. plastic Heavy Metals Itw3 to jA<2,4"C

_ _8 oz. plastic Mercury N to pi<2,4"C

40 ml glass TO Chill to 4"C

.4 oz. plastic DO HUl to pH <2

_ _ _ 40 ml glass Purgeables V Chill to 4-C

I qt. plastic Cyanide V NaOH to piI>12,4"C 0-

Sediment Samples

I qt. glass Pesticides, PCBs Chill to 4"C

40 ml glass Purgeables Chill to 4"C

1 qt. glass Metals Chill to 4"C

Commn-s and additional observations: 1v 'b L-3 C:: ,4 - WA-
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ROBINS AFB FIELD SPLE T

Water and Air Research, Inc. Sampled by: VIJbA /mpT
6821 S.W. Archer Road
P.O. Byx 1121 Date: G rA7Z -4
Gainesville, FL 32602
Phone: 904/372-1500 Tim: j77 1

Samping Site/Well No.: L F I -Z
Sampling Location Description: A DD LE WE / - TiA G" "L

Gro.,nater Samples face Water ad Sedint Samples

3/7~'fDepth to water surface 0 Yi~"e Total Dep

Height of~ water colum IV I-T Sample Depth(s)

Sp. cond. 75 @ 17G c, sp. cond. __________

Parameters to Preservation Container
Sample No. Container be Analyzed Method No.

Water Samples

"-" _ I qt. glass Pesticides, PCBs, V Chill to 4"C
Priority Pollutants

__ _ 1 qt. glass Oil & Grease HCI to pI<2,4"C

I qt. glass Phenols H2 S)4 to FpI<2,4"C

4 oz. plastic Heavy Metals to pH<2,4"C
'3

i 8 oz. plastic Mercury N to pH<2,4"C

,____ 40 ml glass TK Chill to 4'C

__._ 4 oz. plastic DOC HCl to pH <2

S 40 l glass Purgeables C (bill to 4C PC)- 105

41 qt. plastic Cyanide NaOH to pl>12,4*C C.N-"2-

Sediment Samples

I qt. glass Pesticides, PCBs chill to 4"C

_ _ _ 40 ml glass Purgeables Chill to 4*C

•_ _ I qt. glass Metals chill to 4"C

Coments and additional observations: Ij4(-p' '-' C .R-

W4tr -rV;Mb) r7A6CNT FuL od
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I)BINS AFB FIflD SMR SAME

Water and Air Research, Inc. SampLed by: VdbA /m;>-T
6821 S.W. Archer Road
P.O. Box L21 Date: I5 M~ 'AZ

Gainesville, FL 32602

Sampling Site/Well No.: LF I - 3
Samzplg Location Description: CA STE."J WE4.--

Groundwater Samples rface Water and Sediment Samples

311zlsqDepth to water surface Toa ioe43/iz/L ___________ Totl De

Height of water column 'v 1? Pr Sample Depth(s)

Sp.cond. @ Sp.cond.

Parameters to Preservation Container

Sample No. Container be Analyzed Method No. .- / .1-? 2
Water Samples

I qt. glass Pesticides, PCBs, V Chill to 4C
Priority Pollutants

I qt. glass Oil & Grease HCl to pH<2,4C ,, / "
qt. glass Phenols H2Se4 to jii<2,4C

4 oz. plastic Heavy Metals H1WR3 to oFH2, 4 "C

8 oz. plastic Mercury H t03 to pH*2,4"C

40 ml glass IVK ChiLl to 4*C

4 oz. plastic DOC W1 to pH /

40 ml glass Purgeables Chill to 4C J. 17

__I_ Iqt. plastic Cyanide VNa0H to pH>12,4 C-y 3Y:i1Lf,

Sediment Samples

I qt. glass Pesticides, PCBs Chll to 4*C

40 ml glass Purgeables Chill to 4C _________

I qt. glass Metals Chill to 4C _____.

Comments and additional observations: "-Um b 1 ' " L C . W,-r5-. V/ j7 /
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IBIIS AFB FID SAMPLE S r

Wat~er and Air Research, Inc. sanw1ed by: AT PT /'bPC
6821 S.W. Archer Road
P.O. Box 1121 Date: _ //_/ _ _

Gainesville, FL 32602
Rumn: 9(4/372-15 Time: /p~

Sampling Site/Well No.:__ __ __ __ _ __ __ __ __ _
Sampling Location Description:

Groundwater Samples Su ce Water and Sediment Samples

3/iz/~,Depth to water surface Total Depth

Height of water column Sample Depth(s)

Sp.cond. 3( 2 C Sp.cond.

Parameters to Preservation Container
Sample No. Container be Analyzed Method No.

Water Samples

1 qt. glass Pesticides, PCBs, C hill to 4"C
Priority Pollutants

1 qt. glass Oil & Grease HCl to pH<2,4"C

1 qt. glass Phenols H2SO4 to 012,4"C

4 oz. plastic Heavy Metals HN0 3 to pi2,4"C

8 oz. plastic Mercury EN03 to pI<2,4"C

40 al glass 2m Chill to 4C

4 oz. plastic DOC HCl to pH <2

40 ml glass Purgeables V Chill to 4-C

1 qt. plastic Cyanide V NaOH to Pi12,4"C J

Sediment Samples

I qt. glass Pesticides, PCBs Chill to 4C

40 ml glass Purgeables Chill to VC

I qt. glass Metals Chill to 4C

m'ents and additional observations: 64ZLEP 'e i 0' /. -d

jiqTe(. VERJY TtzR4i1c GRLEY-tB. FQA V
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ROBINS AFl FMIlD SAME.,Z Si-r

Water ai d Air Research, Inc. S pled by: A4 P T/DP
6821 S.W. Archer Road
P.O. Box 1121 Date: _ 1__,1__ __

Gainesville, FL 32602
Phone: 904/372-1500 Tine: /_ __ ___

Sampling Site/Well No.: LF f - 5
Sampling Location Description. A .j A CEC&rT TD) A/7 P

pvc-
Grounmdwater Samples 16 POA urface Water anid Sediment Samples

-, 3/ cA&:r
Depth to wter surface c ~ ~FP-M tTot a I - s
Heigft of water column Sample Depth(s)

Sp. cond. 123 @ 2'G sp. cond.

Parameters to Preservation Container
Sample No. Container be Analyzed Method No.

Water Samples
I qt. glass Pesticides, PCBs, v / Chill to 4"C 3_o

Priority Pollutants

I qt. glass Oil & Grease HCI to pH<2, 4 "C

I qt. glass Phenols t24 to FH< 2 ,4 "C

4 oz. plastic Heavy Metals 'W 3 to ji<2,4"C

8 oz. plastic Mercury t03 to pH2,4"C

40 ml glass lOK Chill to 4C

4 oz. plastic DOC HCI to pH <2

40 ml glass Purgeables V Chill to 4"C

I qt. plastic Cyanide V NaOH to pIH)12, 40C CM-Zi
Sediment Samples

I qt. glass Pesticides, PCBs Chill to 4"C

40 ml glass Purgeables Chili to 4C

I qt. glass Metals Chill to 4C

Cwinients and additional observations: PO44jp I5 -
A&uPL-ZAJG6'. W/ATEPL 7-44'.9n) ~"L W- A I
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ROBINS AFB FIED SAMPLE S '

Water and Air Ptesearch, Inc. Samp~led by: A T/ C
6821 S.W. Archer Road
P.O. Box 1121 Date: r__________

Gainesville, FL 32602
Phone: 904/372-1500 Tizre:___________

Sampling SiteAWell No.: -F 2- f
Sampling Location Description:

Grourd-ater Samples fc Water and Sediment Saples

3 / z/g f Depth to water surface g Total a

Hight of water column Saiple Depth(s)

Sp.cond. 2-q @ 2150 Sp. cond.

Parameters to Preservation Container
Sample No. Container be Analyzed ethod No.

*P Water Samples

I qt. glass Pesticides, PCBs, / hill to 4"C _ _

Priority Pollutants

1 qt. glass Oil & Grease HtC to pi<2,4"C

I qt. glass Phenols y0 4 to p{<2,4"C

4 oz. plastic Heavy Metals HN03 to pH<2,4"C

8 oz. plastic Mercury BN03 to pH<2,4"C

40 ml glass IVX Chill to 4"C

4 oz. plastic DOC HCI to pH <2

40 ml glass Prgeables C hill to 4"C PO -

I qt. plastic Cyanide V/  Na)H to pIH>12,4"C CA) -

Sedisent Samples

I qt. glass Pesticides, PBs Chill to 4"C

40 ml glass Purgeables Chill to 4"C

I qt. glass Metals Chill to 4"C

Comments and additional observations: PL/4P&O 2J ) , C, 6k
S'AAPLZi'JGx-II IA TU"e1Th YfL0- AJ66 ZAJZVIA L
Fun 0)_ 0 RI..
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ROBINS AFB FIND SAME M=~

Water and Air Research, Inc. Sampled by: ( 2iF
6821 S.W. Archer Road
P.O. Box 1121 Date: 3115 _ _

Gainesville, FL 32602
Phone: 904/372-1i T ie: /57 0

Smapling Site/Well No.: IF 2-Z
Sapling Location Description:

Groundwater Samples Surface Water and Sediment Samples

Depth to water surface ' / ZTot-? h___________

Height of water column Sample Depth(s)

Sp. co d. /1) @? 2/. Sp. cond.

Parameters to Preservation Container

Sample No. Container be Analyzed Method No.

* ater Samples
I qt. glass Pesticides, PCBs, Chill to 4"C

Priority Pollutants

1 qt. glass Oil & Grease HCl to pH<2,4"C

I qt. glass Phenols H2S04 to pH<,4"C ______
"

4 oz. plastic Heavy Metals HNO3 to pH<2,4*C

8 oz. plastic Mercury HN03 to piH<2,4"C

40 ml glass TOK Chill to 4"C

4 oz. plastic DOC HCl to VH <2

______ 40 ml glass Purgeables VChill to 4C C

1 qt. plastic Cyanide V NoH to pHI12,4"C c {L 5
Sediment Sanples

I qt. glass Pesticides, PCBs Chill to 4"C

40 ml glass Purgeables Chill to 4C

_ qt. glass Metals Chill to 4"C

CQmuens and additional observations: P 4 PerD- 2 /
CAI ~ ~A _. . jeW . //EEME(I c .

2A ZAlL..ThG - &,4TML T-akTQ is~ 6 aw' C0 LZW,.H~
4 OEI /0 A16~ PTSze S74 -A I _ _ _ _ _ _ _ _
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ROBINS AFB FIE2D SAW, SiMr

Water and Air Research, nc. Sampled by: CRF
6821 S.W. Archer Road
P.O. Box 1121 Date: __ __ ,__-/ _

Gainesville, FL 32602
thone: 904/372-1 Time: / _ 35

Sampli g Site/Well No.: LF 2 - 3
Sampling Location Description:

Groundwater Samles ace Water and Sediment Samples

11Depth to water surface Total Dept

Height of water column Sample Depth(s)

pH 6 0

Sp. cond. 127 @ Z.3C sp.cond.

Parameters to Preservation Container

Sample No. Container be Analyzed Method No.

* Water Samples
I qt. glass Pesticides, PCBs, V/ Chill to 4"C

Priority Pollutants

I qt. glass Oil & Grease HC. to pI<2,4"C

I qt. glass Phenols H2934 to 01<2,4"C /____"

4 oz. plastic Heavy Metals HNO3 to pH<2,4"C

8 oz. plastic Mercury HN03 to pH<2,4"C

40 ml glass IM Chill to 4C

4 oz. plastic DOC HCI to pH <2

40 ml glass Purgeables V Chill to 4"C

1 qt. plastic Cyanide V N" to pH>12,4°C N_- 2

Sediment Samples

I qt. glass Pesticides, PCBs Chill to 4C

40 ml glass Purgeables Chill to 4C

I qt. glass Metals Chill to 4C

Commnts and additional observations: PUMI EA 2Z q - E -

SAM P,2F1G. WA7 -+ E, C, S o-k-4.GE. F,.. . - . "

IA-T-EP:l.4( PEF EAJF -WNar&: APPEA(~ To S67 1IY oPD~o.I'1C..
/Jo 00 , 1-85 _ _ _ _ _ _ _ _ _ _

*0WSALJ6C.N4.-iJEi, Ok.GAUJ61'OSPHATE H keP.1C.7,E.



Water and Air Research, Inc. Sampled by:
6821 S.W. Archer Road
P.O. Box 1121 Date: . : !//"!'
Gainesville, FL 32602
Phone: 904/372-1500 Tine: / ZO

Sampling Site/Well No.: t-F2-q SAJ
sampling Location Description: .JUij JCT1'J OF 27"C -DLAWI JG

"J/AAI A LEA; PI TCH 66OL-gZ1JG L.AWJORLL, t

Groundwater Samples Surface Water and Sedisent Samples

Depth water surface Total Depth - C
Heght e of water Samle Depth(s) SLI. AFACE

pHM  pH 6-j

Sp. cond. @Sp. condi. 1 02 (& 2,0 "0

Parameters to Preservation Container
Sample No. Container be Analyzed Method No.

* Water Samples
I qt. glass Pesticides, PCBs, C :hill to 4&C

Priority Pollutants

I qt. glass Oil & Grease HCI to pH<2,4"C

I qt. glass Phenols H20 to pH2,4"C /_0- 3
- 4 oz. plastic Heavy Metals HN03 to [H<2,4"C

- 8 oz. plastic Mercury HN03 to pH<2,4"C

40 ml glass I Chill to 4"C

4 oz. plastic DOC HC toF H <2

40 1 glass rgeables Ch ill to 4-C P6 -1Z

1 qt. plastic Cyanide V NaOR to i >l12,4"C Cm -3C

Sediment Samples

I qt. glass Pesticides, PCBs Chill to 4C

40 ml glass Purgeables Chill to 4*C

I qt. glass Metals Chill to 4"C

Comments and additional observations: t/,ET . CLEAP. 4 FLCO/iAJG -

GkKAJ ALGAE OAJ 9AAMX5 - A /#A C FAUJ A.

I-M36

•" Z OR.GAUJChLOP-11F, O$,.GALOPHOSPHATE, HC",r-r E

P%. .," ,,,' ." .- o-.".-.. . ..-..-.......... .......... ................. x--



P.O. Box 1 L21 Date: ,/i5/s f
Gainesville, FL 32602
Phone: 904/312-1500 Tine: I 1

Sampinig Siteel No.: I- F 2- S l
Sampling Location Description: C W-4j/'e T 8ET WECAJ LJ ? --
LF2 -Z

rSples Surface Water and Sedinent Samples

Depth to wat surface Total Depth -

Height of water col Saiple Depth(s) SU JEC.
, ,. 7.Z.

Sp. cond. @ Sp. cond. go5 E 23 'C
Parameters to Preservation Container

Sample No. Container be Analyzed Mthod No.
. Water Samples

1 qt. glass Pesticides, PCBs, / Coill to 4C
Priority Pollutants

I qt. glass Oil & Crease HCI to pH<2,4"C ___-_'

_ I qt. glass Phenols H2S0 4 to oi2,4"C

- 4 oz. plastic Heavy Mtals HNO3 to pH<2,4"C

8 oz. plastic Mercury HN33 to pii<2,4"C

40 ml glass IX Chill to 4"C

4 oz. plastic DOC HC1 to ( ___2

40 ml glass Purgeables ' Chill to VC PO-Z

I qt. plastic Cyanide N aH to >12,4 c C Z
Sediment Samples

I qt. glass Pesticides, PCBs Chill to 4"C

40 ml glass Purgeables Chill to 4C

I qt. glass Metals Chill to 4"C

Cmoetat and additional observations: W A7i e. cL-EA P FLDWI AJ 6
_L0"4al AL-4 0V to07mM 4Ao PLAAJTY. A/6 606-0- ok.
(,7gIT 6L4E FZTLA O/J 56(krA(E.

1-87
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P.O. Box 1121 Date: _ _

Gainesville, FL 32602
Phone: 904/372-1 Tine: / 2

Sapling Site/Well No.: LF2-6-- SLU

Sailing Lcation Description: EA.-rEPLAJM6,, CUJL M._T 7EC6 A

37 -

Groundwater Saples Surface Water and Sediment Saiples

Depth er surface ________ Total Depth "

Heigbit of water _ ______ Sarple Depth(s) SL1W.scFACE

Sp. cond. Sp. cond. /53 (9 22C-

Parameters to Preservation Container
SaMple No. Container be Analyzed Method No.

SWater Samples

1 qt. glass Pesticides, PCBs, I Chill to 4"C
Priority Pollutants

I qt. glass Oil & Grease HCI to pr<2, 4 "C

I qt. glass Phenols H29O4 to rtK2,4"C _ _ 1[ 2 :
4 oz. plastic Heavy Metals HM3 to pH<2,4"C

8 oz. plastic Mercury HN0 3 to pH<2,4"C

40 ml glass TOl Chill to 4"C

4 oz. plastic DOC HCI to pH <2

40 ml glass Purgeables V/ Chill to 4-C

I qt. plastic Cyanide V NaO3 to P:£>12,4C CkI-

Sediment Samples

I qt. glass Pesticides, PCBs Chill to 4C

40 ml glass Purgeables Chill to 4"C

I qt. glass Metals Chill to 4"C

Comrents additional observations: _W/ATE- CLEA k Z AG G15 14

Ey .a&. SK.S IVj AEA 4'iFE- AL M2V QA RAHk

.L MA L ..A C46 F4_/_ _. 1-68

* AMOCPOP-1JOR. L , O GAL6PMHOSPHATE HEW.2IC3v

Ik



ROBINS AFB FIED SME IT

Water and Air Research, Inc. Sampled by: \ b' b -
6821 S.W. Archer Road

P.O. Box 1121 [ate: L(6 ' . -
Gainesville, FL 32602

Phone: 904/372-1500 Tim: -1730

Sampling Site/Well No.: I v- ..
Sampling Location Description: X-- "r- L- 1ZAly- J F

Groundwater Samples Surface Water and Sedinent Saples
, I"

Depth to water surface 0 30Total Depth

Height of water colum V T Saimple Depth(s)

Sp. cond. @ 2L.5 Sp. cond.

Parameters to Preservation Container
Sample No. Container be Analyzed Method No.

Water Samples
I qt. glass Pesticides, PCBs, / hill to 4"C

Priority Pollutants

I qt. glass Oil & Grease HCI to (H<2,4"C

<1 qt. glass Phenols H2S 4 to 12,4C

4 oz. plastic Heavy Metals 'WO3 to PH<2,4"C

8 oz. plastic Mercury HN03 to pH<2,4"C

40 ml glass TOX Chill to 4C

4 oz. plastic DOC HC1 to iH <2

40 ml glass Purgeables Chill to 4C

I qt. plastic Cyanide V NaOH to pH>12,4"C

Sedinent Samples

I qt. glass Pesticides, PCBs Chill to 4"C

40 ml glass Purgeables Chill to 4C

I qt. glass Metals Chill to 4C

Ccxments and additional observations: t A"--b W" i-_ VOLS.

1-89
" 0P..GAJJ6C- ILO-IJE, Ok.GAU PHOSPHA-E HE-PICn7B(
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later and Air Research, Inc. Sampled by: '-C

i821 S.W. Archer Road

P.0. Box 1121 Date: L & 0^4-
;ainesville, FL. 32602
1"ne: 904/372-1500 Tine: I1 .-

Smpling Site/Well No.: - -

Sarmpling Location Description: F,-- _S'C- 'y . T- .

FARM

Groundwater Samples Surf Water and Sedinent Samples

Depth to water surface Al.- 1 . Total Dept

Height of water colum q._T Sample Depth(s)

Sp. cond. 65 @ i? - Sp. cond.

Paraeters to Preservation Container

Samle No. Container be Analyzed Method No.Water Samples " .

I qt. glass Pesticides, PCBs, I Chill to.4"C
Priority Pollutants

I qt. glass Oil & Grease HCI to pi<2,4"C

I qt. glass Phenols H2SO4 to -H<2,4*C

4 oz. plastic Heavy Metals HNO3 to pH<2,4"C

_______ 8 oz. plasti: Mercury BN3to pH<2,4*C _____

40 ml glass 1oX Chill to 4"C

4 oz. plastic DOC HC1 toi(2 "H <2

40 ml glass Purgeables v/ Chill to 4-C /i o-'7 - ! .

I qt. plastic Cyanide V/ NaOH to pH>12,4"C '-4 , )rAl- 3 /' -Icw

Sedinment Samples

I qt. glass Pesticides, PCBs Chiil to 4"C _-_/____

40 ml glass Purgeables Chill to 4"C _______

I qt. glass Metals Chill to 4'C _ C AJ

Cowments and additional observations: Teo=, . "T-6e. _;6 ?C-

C-o mwis-rr . -euP"P W-L(. W- 7- _.rv -/4

1-90
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Ga~hlV FriJda:32602
~~~ .SAMPLERS: (Signanieu~ 1

Sample Type andN No. WA nlss
:Station Location. Date,- Timi --- Sample Required

..atr Air. Sediment :No.'

- -- - - _ _ 213 AkDr.4TtC.7

7 T~:>~': *.& L6 CA K6 0 S

;L4

.*e,

ied by__Dd6-, _ -~ Rec'eved by: Date/Time
on: Organization: I-)
ied by: Rece ived by: .Date/Time

on: -Organization:

ted by: Receiverby. Date/Time
on: Organization:

Date/Timeied by: Received by:
on: Organi ation:

ied by: - - Receiqdfo Laboratory by: Date/Time
!on:..y

f Shipment: c c
.............



,?'Wdat a 1Air ReSWtch iInOV1  w

P.O.*Box 1121
Gainesville, Florida 32602

SAMPLERS: (Signature)

7U1(- /~C A/C. _ _ _ _

Sample Type and No. WAR Aayi
Station Location Date. Time -i edmn Sample RequiredWater Ai eiet No..

___ ___ ___ __ _ _ ___ ___ _ _ ___ f, ;A I

_ _ _~~ _ _ 5I_

ished by: 7)~ ~~Received by: 77t e 4A.A Date/Time

ation: Organization:I

ished by: Received frby: toy y Date/Time

stion: Oraiain

1 of Shipment:.-



~~ Receivme Type andV;~ No- ~ ~

izationctio me - . . rgaiztio:'i
............. a erve Air N ''te~

K rA

~~~uished~~~~~' by RcAedb:~;> a~T
* ~ ' T* '

OranztVn Iw iK 111 -1

141



P.O. Box,1121 .CANO UTD EOD V
Gainesville, Florida 32602 ~ _______________________

NT: SAMPLERS: (Signature)

IECT: WA 1 TAJC
in:Z ' Sample Type and NO. WAR Analy!Csis

er Station Location Date, Time Wtr Sample Rqie
__________ Water_ Air _____en No.., Required____

201 .1 524C _ _ __

23 -. 1

_ _ _ _ i_

37__6

iquished by: 1)D Received by: .Date/Time

rization: Organization: T5I In4)

iquished by: Received by: Date/Time

riization: Organization:j

iquished by: Received by:, Date/Time

nization: Organization: I

iquished by: Received by: Date/Time

nization: Organiation:j

iqulshed by: .Received for Laboratory by: Date/Time

nization: ~J _______________ .
iod of Shipment: c .c

J -6



6821 S.W. After CHAIN OF CUSTODY RECORD
P.O. Box- 121
Gainesville, Florida 32602 _ _ _ " _ _".

T: -'a: r: "SAMPLERS: (Signature)

CT: 7166, - -00A.g Thj<-
Sample Type and No. WAR Analysis

Station Location Date Time Water Sample Required
Wtr Ar Sediment No._________

___i___/_ - X ,, - bn .
I ' .I. • 1 k ,.. : '

uishedby:!) c&-- (.L .- A CA. Received by - P L 'Date/Time

zation: L , A ,, Organization: f -'3 "i

uished by: Received by: Date/Time
_zation: ,Organization:, -,J

uished by: Received by: Date/rTime

zation: Organization:J

uished by: Received by: Date,/Time

zation: Organization:-J

tuished by: .Received for Laboratory by: Date/Time

iof Shipment: C . C -

J-5

I..



SW..ter du Air-Res.aiCh. Inc.,
6821 S.W. A&r Road -O'

2. oox 1 2 .r- CHAIN OF CUSTOI
Gainesville, Florida 32602

NT: SAMPLERS: (Signature) , -

616- /oo 717 _._,_,

n Sample Type and No. WAR Analysis
Station Location Date Time Sampleor Water Air Sediment 'N, ',equired

-1.I-ii'-, __, ____ __,_ 1s..

2.. IT___ _________- y# Pe' =1.,

_____ _.--iY4L bP ." "+"
W- i_ _

,.,, .Pb " C, r, ,
-. ,, .+ ... ,L "m i

quished by: o- C-,- Received by: •. Date/TimeI~.~lization: j , Organization: j'-$ ! . :( I¢

qluished by: Received by: Date/Time
ization: Organization:

quished by: Received by: Date/Time

iization: Organization:

quished by: Received by: Date/Time
iization: Organization:

quished by: Received for Laboratory by . Date/Time
iization: O nt

od of Shipment: Rcv bt.

J-4
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-
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- ,Yder av1i ztir Research, Inc.
6821 S.W. Archer Road CHAIN OF CUSTODY RECORDP.O. Box 1121
Gainesville, Florida 32602

ENT: SAMPLERS: (Signature)
)JECT: 71Ut -- d IJ AJ kC
,catSample Type and No. WAR Analysisibe SatonLoatin at TmeSample Required
iber St Laoa T Water Air Sediment No. Required

7,Z 1/, LPs 7 -

LI

nquished by: /'I-d ?%TT .1(/ Received by.: DatefTiriib
anization: 4i 4, /0.-C, ~f~/< raizto: T

nquished by: Received by: Date/Time
3nization: Organization:-J

inquished by: Received by: Date/Time
anization: Organization: - I

inquished by: Received by: Date/Time

an ization: Organization: - I

inquished by: Received for Laboratory by: Date/Time
anization:-j

thod of Shipment:" PE C,3Ok p s5

J- 3

.. *..

- - -,



Water and Air ReSearch, Inc.
6821 S.W. Archer Road CHAIN OF CUSTODY RECORD
P.O. Box 1121
Gainesville, Florida 32602

LIENT: SAMPLERS: (Signature)

IOJECT: ":71 I6 - _oL .A , k. / _C

ation Sample Type and No. WAR Analysis
imber Station Location Date Time Water Air Sediment Required

________________Wate Air__ Sediment____ No. _________

____,__ ___ X ___5 ,

01,62 17 -7

112-

2.1 1

Iinquished by: ~ i..171 Received by: Date/Time
ganization: ? .A. Organization: e9 13r 7-. z4C

'linquished by: Received by Date/Time
ganization: Organization:

linquished by: Received by: Date/Time
ganization: Organization:

linquished by: Received by: Date/Time

ganization: Organization:
;linquished by: Received for Laboratory by: Date/Time
-ganization:

ethod of Shipment: FED. EX P PE !

J-2

. . .. ... . . .""""" "*" ' % "



'A LA. IICL " " U. ;a C., inrC.
.6821 S.W. Archer Road CHAIN OF CUSTODY RECORD
P.O.Box 1121
Gainesville, Florida 32602

CLIENT: SAMPLERS: (Signature)

PROJECT: / _W- o W.A. k ZAJC -

Station Sample Type and No. WAR Analysis
Number Station Location Date Time Sample Required
Number StatioLocaton Dat Ti Water Air Sediment No.

.- f 7 t4, 1"2
4 4 s

?7 39
_ _ _ 4o5Z 2 ~

,.1 32_

-25 96 _ :q---. -- 5 _ __~5 -- 6_

R Ielinquished by: , - ,. "- - -,¢ - Received by: / c,,-- J Date/Time

Organization: ti..l, Zl/Z-aj "  Organization: IS 77-_,=/' ' : °

.Relinquished by: Received by: 'Dater/Time
Organization: Organization:

Relinquished by: Received by: Date/Time

.Organization: Organization:

Relinquished by: Received by: Date/Time

Organization: Organization:I

Relinquished by: Received for Laboratory by: Date/Time

Organization:
Method of Shipment: F ___. 

_XP_.__"

V-1 A V L , K-o AJ tIj Lo-0 0

1 (-1
-,.- -.) -"--_ _ -_ _' _ _ __.

=  
-_ __ . - .::": -: - " -.- ";

_ _ - - _ --..- _..- --..-L.-' .''?-'."-"7. (--('.2 Z:--.'::;i-.)'
- ~ . Sc. ) °- _ _-*," _ _. _ _ __-,.o. _
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ROBINS AFB FIELD S0Z SHUT

Water aid Air Research, Inc. Sampled by: WQ A /A Pc //- "I /c4F
6821 S.W. Archer Road
P.O. BOX 1121 Date: .36 7SLP
Gainesville, FL 32602

Phone: 904/372-1500 Time: 0q.0

Sapling Site/Well No.: CO11POST O F £JS-3 ' 3 (
Sampling Location Description: fl6 A- 10A .1 P OL L f TS

(//I? OICGA Af7C C*RP4A)WJ45)

Groundwater Samples Surface Water and Sediment Samples

Depth to water surface Total Depth

e 
:t!o er co lumn 

ape ths

Sp. cond. @ Sp. cond.

Parareters to Preservation Container

Samle No. Container be Analyzed lthod No.
Water Sarrples
Pesticides, PBs, Chill to 4C P0-23 CP-9 CP -1
Priority Pollutants - I

_ _I qt. glass Oil & Grease HCli to pLH<2,4"C

I qt. glass Phenols H129)4 to 4C_2,4"C

4 oz. plastic Heavy Metals 'W3 to pH<2,4"C

8 oz. plastic Mercury N to pH<2,4"C

_ _40 ml glass i Chill to 4"C

"."_4 oz. plastic DOC HC1 to pH[ <2

- _ 40 ml glass Purgeables Chill to 4"C

1 qt. plastic Cyanide Na0H to Pl2,4"C

Sediment Samples

I qt. glass Pesticides, PCBs Chill to 4"C

_." 40 ml glass Purgeables Chill to 4"C

"-___ I qt. glass Metals Chill to 4"C

Qments and additional observations: C0MrO A - /"' P T7 AF- TAP L. Y
W.: KE LL D ,qa 2-l IAJ 2Y N S. OF C6 LL TC- OAJ.

_1-93
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)BINS AFE FiEw hmE SM

Water and Air Research, Inc. Sampled by: A "b --

6821 S.W. Archer Road
P.O. Box 1121 Date: JC, M¢Z
Gainesville, FL 32602

Phone: 904/372-1500 Tine: tI+7

Sapling Site/Well No.: V -

SampIil Location Description: \JA7E7l.. -'o -PL Y - -CJ SAC

Groundwater Samples Surface Water and Sedinent Samples

Depth to water surface N ,T . Total Dep 'N

Height of water colm n .7. Sample Depth(s)

Sp. cond. 1(o) 1 5 ." Sp. cond.

Parameters to Preservation Container

Sample No. Container be Analyzed Method No.
Water Samples C .

1_qt. glass Pesticides, PCBs, Chill to 4*C ,,.'""
Priority Pollutants _-

1 qt. glass Oil & Grease HC1 to jI<2,4"C

________ I qt. glass Phenols H2SO4 to pH<2,4C

. 4 oz. plastic Heavy Metals IN 3 to pH<2,4"C

i 8 oz. plastic Mercury H to pH<2,4"C

40 ml glass lOX Chill to 4"C

___ _4 
4 oz. plastic DOC ~ HCl to pH 2_ _ _

__ 40 ml glass Purgeables V Chill to 4"C -Po--13

,_ _I qt. plastic Cyanide V NaOH to pH>12,4"C C/- '7
Sediment Samples

_ _ _I qt. glass Pesticides, PCBs Chill to 4"C

+_,__ 40 ml glass Purgeables Chill to 4"C

"_ _ I qt. glass Metals Chill to 4"C

Camnents and additional observations: \IjL.. asi Lcv C- \h4r&= C Z
o' "d L . "eo.L J 4. -1 C' L T:- o -rl. /

1-92
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ROBINS AFB FIELD SMOEZ r

Water and Air Research, Inc. Sampled by: /
6821 S.W. Archer Road
P.O. Box 1121 Date: 14 A 7 V
Gainesville, FL 32602
Phone: 904/372-1500 Time: DJ-4..

Sampling Site/Well No.: \cl5-4
Sampling Location Description: V.1-vE S<.~ ? 4 -.a ' -r--1

Groundwater Samples Surfa Water and Sedimntr Samples

Depth to water surface 1.7T. Total Dept

Height of water column M1T- Sample Depth(s

pH1 5-9 pH

Sp. cond. Sp. cond.

Parameters to Preservation Container

Sample No. Container be Analyzed Method No. .. .
WaterSape

1 qt. glass Pesticides, PCBs, / Chill to 4C .1,' "
Priority Pollutants

I qt. glass Oil & Grease HCI to pH<2,4"C

1__I qt. glass Phenols H2SO4 to pH<2,4"C

'-__ 4 oz. plastic Heavy Metals HNO3 to F*<2 ,4 "C i
8 oz. plastic Mercury HN03 to 11l<2,4"C

____ 40 ml glass TOX Chill to 4"C

__._ 4 oz. plastic DOC Cl to Ii{ <2

40 ml glass Purgeables / Chill to 4-C " I /4 IK / 7/

I qt. plastic Cyanide V NaOH to pi>12,4C -L3

Sediment Samples

I qt. glass Pesticides, PCBs Chill to 4C

40 ml glass Purgeables Chill to 4"C

1 qt. glass Metals Chill to 4C

Comments and additional observations: -C-" L... jdvkZ Q4-4-."

1-91
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"water addAir Re hnc. .
6821 t.W. Archer Road - "lN RECORD

C1 NOF CSO RCR
P.O. Box 1121.
Gainesville, Florida 32602 ,.

CLIENT: SAMPLERS: (Signature)

PROJECT: r7 / 6, k) -,4C.

Station Sample Type and No. WAR Analysis
Number Station Location Date Time Sample Reeiet N.

.... Water Air Sediment N. Requir

PC__ _ _ Y6 71 V L-A-t L-

.~

Relinquished by: .k--, (a Received b: i i- Date/Time

Organization: Organization: "-1

Relinquished b:Received by: Datef1t{e
Relinquished by: Received by: Date/Time

Organization: Organization:

Relinquished by: Received by: Date/Tim
Organization: Organization:

Relinquished by: Received by:DaeTe

Organization: Organization:J

Relinquished by: Received for Laboratory by: Date/Time

Organizatior: '4"J

Method of Shipment: .

J-10



I PROIJECT; - '"N ~*

liTime- - -XS.ptNu* br- i Watr .,:.'Air lSedirrfent am

MV L+J P72_ __5 ,s JLj

50~ ____ M2 --

L~~~J' NNJ .J..*

-~~~~~~~~ -.-.-,,..PAMAJ3.,

________ ~-; t> Vc;____IZ E

* ~ 2 V)A_ _ _ _ _ _C

43ai -S_ ____

t4_ _ _ _ 2S _ __ _ _

22_ _ ______ j9.J
Reiquse by Recive by: _ Date/a e

Relinquished y:i.L. Received by: ~~-S Date/Time

S Organization: f ' ~ -. L 2Organization: F 'J;*iI~
Reliquihedby: ecevedby:Date/Time

* Relinquished by: Received by'Daeim
* Organization: Organization:j

* Relinquished by: Received by:Daeim
* Organization: ~.Organization: 7 :j

Relinquished by. Received for Laboratory by:Dt/Tm

* Method of Shipment:C



~~water aAd-*Air'Reseadi. Ik. .

"i6821 S.W. Ar,-her Road < * -' .6821 "-- P AOox121 Road " CHAIN OF CUSTODY RECORD
P.O. Box 112t
Gainesville, Florida 32602
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WELL LOGS FROM THE LANDFILL CLOSURE REPORT (LETCO, 1980)
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AUGER BORING RECORD

'. PEMETMAYUONO

. O.C.PT - L.OWS PC" FOOT J gMARKS

;9. , Ground cover: none so 0 o 30&a0 so -

Firm brown silty fine to Ilethare 'ar;
1.5 coarse SAND (Pill) reading• I%

total cian)
Loose, saturated niscellan-
eous solid waste materials:
paper, plastics, wood, etc. 40%

75%

13.. Soft dark gray orgvanic SILT
with layers of PE.1ST OH f Scale

20.. - - - --- 'f c
Auger boring terminated cl

MAE 11ILEO 12/12/72 BORING NUM13ER A-i.
201.L." C"0 ue WATER TANLK 24 040 JOB NUMBER 1-90

DRILEG*~R. Alexander WATWR TAEL.PAG
DRLLO y . lea erTime aP F ORING CORC OATAs AG

6049460 my w"ITU81 S^FL CO ALRK RC O KSIATON Ij
CH6K80myJ. Absalon RC UjY020AIN AIM

L LOCATION LS POILN LS

K-1 LAW ENGINEERING TESTING COMPANY
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AUGER BORING RECORD

II P NETftAlION 0 '
1 V. DESCRIPTION -a SLOWS PER FOOT7 REMARKS
9.4 Ground cover: none 3w 10 20 30 4 40 40

-Firm brown silty fine to 'lethane gas
2.0 coarse SAND (Fill) S-1eadings (%

total gas):

Loose, saturated, 25%
miscellaneous solid waste
materials: paper, plastics,
wood, etc.

-. 62%

13.!

Soft dark gray organic SILT Of f Scale
with layers of -PEAT CH -

20.C_ _ _ _ __

Auger boring terminated

^aY DRILLED 12127 BORING NUMBER A- 2
"1I6LING MIE1WOO AgrWATER TAIILZ 24 MR JOB9 NUMBER MH-9 309

RILED.~R. Alexander WATER lASLK AE.......
WI.L90byR.Alxade Me i aIF OP ORtNG CORE CAT^: PG

6040 byR. Aslexade ON NOISYUR69O SAMPLE CORK RECOVERY. %X NEC

EaCKES by MOCKnLAO~rN QUALITY DESIGNATION4. % rXliROO
L LOQCATI ES LOSS OF DRILLING FLUID 4

K-2 LAW ENGINEERING TESTING COMPANY DF



Very~~BOW soft tostffbacT/
)6 Ogai SILT wit layers & ss

Firm toiery dne gcory
bront coadrse andbic
withgfnes Gravellaeu il

Very hard tan andf grak

CLai (6" T sand layers n
clay PEAO

3.0RLLDL....BRNGNME

ILLIFir to~IG veryX~L....... dens graE AL 6 ~ JBNME !
Alexnde WAoE coarse PSAND,...

CAeane C(R" DATAlyeri

re onLt TE2/1/T LOISORILNG UER4

K-3 LAW ENGINEERING TESTING COMPANY L1



AUGER BORING RECORD

Pill ~~ I PENETRATIO o
DEPTHPIO I ESISTANCE. NJ

DESRIPIO B LOWS PER FOOT Lk REMARKS

G - Ground cover: sparse weeds a 10 20 30 40 40 s0

Soft dark gray Organic
C LAY OH

3.0-
Firm gray Clayey fine to

7.0 Firm gray slightly Clayey

fine to coarse SAND S

- -- -Set 2" dia-
meter PVC
screen from
10.0 to 15.0
feet

Auger boring terminated

iT ORILL9012197 BORING NUMBER W-13
ILLING PMETI40 -Aug ~r...... WATER TABLE 24 M~R JOB NUMBER !MH 97-F

ILE .y R. Alexander WATER TABLEPGE ____

R. Alexander TIEo 0IaCORE OATAt AG
0G50 my J ADsalon UP401STUROCO SAMPLE CORE RECOVERY. % Lf.X ~R C

XCHN myROCK GUALITY DESIGNATION. % Ij3X1Rao

LA OATORY TEST LOSS OF DRILLING FLUIO 1

K-17 LAW ENGINEERING TESTING COMPANYOL



.1 0 q . 0

AUGER BORING RECORD
01 -

II[PTNI M~RESISTANCE,*N
* 

t.
£PI)4PIO 1: @LOWS P O .5"RK

,,. o ' °-,R poor 3
TCround cover: sparse weeds to 20 30 0 0 ,0

Firm brown silty firm to I
coarse SAND (Fill) S

Stiff brown fine to coarse -
Sand" CLAY CL

9.C
Firm brown clayey fine to Set 2" dia-
coarse SAND meter PVC

screen from
10.0 to 15.0
feet

Auger boring terminated

I I
P^T OR1 L /1 BORING NUMBER 'l

R ~ ~u.Lre ETMagre~ WATUR TASlk 1i H JOB NUMBER 90

IRII.LEO ev Alexander WTER9 oTAULEGCOROAA PAGE

."66, -1. Alexander__ UF401STURuED SAMPLE com RECOVER. L. xx RC

WEU W I....~AI..Qal LSRr ROCK QUALITV OESIGNATSON % jXX1O
LALOATO 9Sr LOS OF ORILLING FLUSO 1

K-16 LAW ENGINEERING TESTING COMPANY L

* .:*.* ~ !i;y-: .-.. *. *..*'*..* '.* ' - -- . . . . . . .
* .i -. .? * *.' ...

* ! J .. . *V



AUGER BORING RECORD

AU I 062P1O a PgewNA1roN

2.5C - Ground cover: none to ... , 0 40 so so

Loose saturated miscellan- -

eous solid waste
materials.

0O.0 if - -

Soft dark gray PEAT and
Organic SILT

L3.0-Soft gray and brwon fine to
medium Sandy CLAY CL Set 2" dia-

meter PVC
screen from
15.0 to 20.0
feet.

Auger boring terminated Field per-

meability
determined
1/14-1/15/0
K= 6 ' 10-

- - - Cm/Sec

I I
SAVE O., t 12/17/79 BORING NUMBER
O*ILL6WM M MVI A A .-w WA,9R TAU 24 HN JOB NUMBER _ - 01

*~~* *.exde WAlEn TAgLI PAGE --..o. o, R Alexander WA t, o, "M,.
CORE[ OAtAs

L04865 By R. Alexander UIosTURuE1-o SAMP. come REcovuRy. % "cc

CHems. UV Ahsa IOCK OUALI? 02SIOFAVION. % ,,01FI"o
L CtIOZSVORT0 Loss Or DRILLING PLUMO j

K-15 LAW ENGINEERiNG TESTING COMPANY

. " - "' . .L ' ,_' _ _% " - ._. *.-. .%, % • ,. . .. , .,-... * * <..y_ " - . . .- . . - . '. '.'~ , . ,



AUGER BORING RECORD
@1 PENSYATION ,

UP?" ESISANCU.,N W.4J
£LSV. OSSCRIPVIIO Et.ows Pr~f FOOT MANK

63.0 round cOvpr- none 1* o 0 0 d *0,

Loose saturated
miscellaneous solid ,aste
materials.

8.0
Soft dark brown PEAT and
Organic SILT OH Set 2" dia-

meter PVC
screen from

2.C Stiff gray fine to coarse 10.0 to 15.0

Sandy CLAY CH feet

L5 Auger boring terninated

oA'1 3 oRIL.So BORING NUMBER .W-. 0
OnLLING samEoo -%UW % WAT TASLE. 4 MR JOB NUMBER MH-9309

oW,.mTo OT .LA.lxander CORS DATA: PAGE

SA066O aT R. Alexander 1 uoSTu0 SAMPlE cons RcovY. % Lx. C
cpc.xo my _-.AbEa.Jn ROCK OUALITY OZSIRATIO. rxkmco

L LOCATION LO09 Or ORILLING FLUID

K-14 LAW ENGINEERING TESTING COMPANY

• • *" .s*-"--" " ." '." e . . N . '. .. '. .'- .'.' , .- '-.-J- - ". ". .'. ,. ** . .. . - "



ROTARY BORING RECORD
- mII

L I[V 5PM O [SCNIflot4 Ipan FOOT MARKS

R60.9 Ground cover: none _ .t1,o 0@' 4,0 0 L__
(est) Firm brown clayev fine to

2.0 'medium SA170 (Fill) S. C
Loose, saturated miscellan-
eous solid waste materials

5.0-
Loose gray and dark brown
SILTY fine to medium SAND S

12.C
Loose gray and brown
slightly silty fine to
coarse SA-4D

2.0 Stiff gray fine to coarse

Sandy CLAY C

-5.--Set 2" dia-
Dense gray and brown fine -- meter PVC
to coarse SAND, with fine screen from
Gravel SP 25.0 to 30.0

feet

30. Boring Terminated

OAT% ORns.&.s 12/13/79 13RING NUMBER .1-9__

*mI..s.. "sCmOO 'Rotarv . WAT6R 1AUE 24 NO 109 NUMBER --- !H-9309
R.~** ~Alexnder WAMtE OFUL som CoDATA$ PAGE

my R. . Alexander UHOISTURS6O SAMPLE comaLT "eoESSnA?. N % kdt mac

my LAGORATORY T9S OS F04l.id LI
L &L@CATgONLOS@ ILNGPua 1I

K-13 LAW ENGINEERING TESTING COMPANYCI



- - -. -~ - - ~...* .- - 7- 77 *-- Ir * -

AUGER BORING RECORD
p[ 4NA[II |ON

a RIS..x.$ANCE9. "N4" RgMNJ
SLCV. DE 06SCRIFN 16 ULOWS FN FoT U"

254.2S Ground cover: none z 3. ,ao ad,0 40 o.

Loose, saturated miscellan-
eous solid waste materials

4.0
Soft dark brown PEAT
Organic SILT OH

Set 2" dia-
Smeter PVC
0screen from

12. Stiff gray fine to medium 1 10.0 to 15.0
sandy CLAY CL feet

15.0 Auger borin'g 'terminated

oAIr Dn,,.L, 2/ 79 BORING NUMBER
DRILLING MTHOo Auer W WAlER YAU.9 24 MR JOB NUMBER

oR.LSLO or R. Alexander Mae Wle of.o.a PAGECONK 1DATA.

L 0 0 5 m ,y . .A l e x a n d e r U No Is T U N .E D S A M P L E c o s u w. ev u . .

CH-eCED m- J. Absalon MOCK aUALrly OESIOMAV@oN. 46 r1uM

L LDCATI.JI LOSS OF DRLIN LU1D 14 1

K-12 LAW ENGINEERING TESTING COMPANY



AUGER BORING RECORD
¢1 PENETRqATIONf 0 J

EPVW I q RESISTANCE. "*. J'.NrAK

CE.KV. V mT OESCRIPV"ION L BLOWS run FOOT iE RzMARKS
- tO 20 30 40 Go so

Dense pink slightly silty 2" diameter

fine to coarse SAND, SK u PVC screen
arkosic with small packets from 40,5 to
of kaolin, trace mica 50,5 feet

40.)

Dense brown fine to coarse
SAND, with fine to medium SW

50.5 Gravel

Boring terminated

OATE DRILLE 12/1/70 BORING NUMBER
DMIL INQ m"TNOD R w WATR T^L9 24 4M JOS NUMBER MH 93,ar M TA.LA 2AG
o.L.90 By R. Alexander WATER AOM,2

RD Alexander R1146IM OP SOING CORE DATAs PAGE
1.0641 y0 R . A lexander SAMPLE co ma REo V RT.%
€..cugo my J.Abaon NOCK( OU^.ITV ORSGMATO..

LAORATORY TEST LOSS OP DRILLING FLUIO I
L LOCATION

K-11 LAW ENGINEERING TESTING COMPANY

* - . .. . .. ; . . . .. . "---...



BORING RECORD

DEPT PENETRATION
;LEV. 06SCR IPTION RESISTANCE. "*"

SLOWs FEW FOOT PERM"70KS

252.94 FEET Ground Cover: None z 0 ,0 30 240 6 -0

Decomposing miscellaneous
waste materials

4.0

Very soft to firm organic
SILT with layers of PEAT X .

8.5 e lI_ _

II; L
Firm to dense gray and
brown clayey silty fine M
coarse SAND, with gine 5C
Gravel.

- - . L

19.

Stiff gray clayey silty 
L

fine to coarse SAND CL
2 3 ., _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

Firm white fine to coarse -

SAND, trace fine Gravel SW

Firm gray brown silty - - , L
fine to coarse SAND SM

35. _ _ _ _ _ _ _

Dense white silty fine
to medium SAND, trace mica SP

39. _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

: AT9 DRILLED 12/19/7 9BRN UBRIHj~

ORILLINO METHOD -Rotary 
B~ AE AL 4H ORIN NUMBER

DRILLED my R. Alexander __WATER TBEPG

.rTIME IF B I CORE DATA G

LOGGEDm MY Alxade UNDISTURBeD SAMPLE CORN RECOVERY. % X
6CK6 myJ. Absalon L f^OTTS OKG^-*YOSQ^JM j~=

",L LOCATION E LOSS OF DRILLING PLUID 14 1

K-lo LAW ENGINEERING TESTING COMPANY

| OL



AUGER BORING RECORD

£PR MSIUTANCLt ". ;
SLEW. ~~~~t BECIVIM~ LOW* PER vOi EMNK

253.14 ___ CT round cover: none 10 20 30 40 do so

Loo'ne, saturated miscellan-
eous solid waste materials

40Very soft to soft dark -- -

browin PEAT and dark gray
organic SILT

Oil . - . Set 2'! dia-
reter PVC
screen fror
10.0 to 15.0
Ileet

15.0- - -

Auger boring terminated rield Per-
re ab ili1ty
deterr~iined

n ec

OATS DRILLED0 12/13/7 9 BRING NUMBER -
DRILLING MRTMOO NUCrer . WATUR TAULEX 34 MR JOB NUMBER M-2flfl'

DR11ILLED my t. Alexander TieGPBRNGCm ^~ PAGE

L0o8406 my '*Alexander UNITU06 SAM4PLE CoMle FICOVSR". 1% SA e
myJ baa MOCK OUALITY OSSIGMATIOM.% XID

EKECKEDLABORATR ?CST LOSS or GR61LLING PLUm 4

K-9 LAW ENGINEERING TESTING COMPANY



AUGER BORING RECORD
I I I I I p900TRATION T

0  
4

Olt"" PS MISpeIa -ITANCJ 0 REMARKS

6LE." OLOWS Pan POT W

57.4] Ground cover: none . t o 40 Go

Loose, saturatedmiscellaneous solid waste
materials

0.0

Soft dark brown Organic Off
SILT and PEAT

Set 2" diamet-
er PVC screen

_ _.0 from 15.0 to8B.0200fe

Loose gray and brown fine SP 20.0 feet

20.0 e r h--

II

LOAtS ORI6o 12L/13 BORING NUMBER 2-i..5
WILLI8 N TG o Au0er T WATR TANA 24 14" JOB NUMBER "IT- 9300WATURT~.ZPG

OIm.L.n9O my . 1-va.der "RE TIDI F SORWO PAGATAE

Loo€ D m....lexTAder UNOUSTURUED SAMPLJ. COb % Inc
AJ. Absal n L "ATONT Tal Los oF ORILLIF44 PLUI. D

L LOCATION 
1

K-8 LAW ENGINEERING TESTING COMPANY

% . .. . *. • o , % °*-*..-% -.- * . * ...... ... o.o. . ... . ., * % - *. o -o. .o . . . . , .

'/ 'i .. . -". - " . : , '. ,.,.,- ',., .. ' ' '..''" , .""" :" . -;" " ." ". - . " -,,".- *, •>C:: • '. ," .' ' - S' '-.



L: .* . . . . . . . . . . . . .

AUGER BORING RECORD

UE.DESCRIPTION u.s. PERMFOOT
FEET 03 4 0s

- Croijnei 1rnAr9Ti 0 . .

Firm brown silty fine toF ~coarse SAND, witch coarse
3.0 Gravel (Filfl)

Loose saturated miscella-
neous solid waste material

Very soft dark dray brown IIfl
OrgnicSIL Set 2" diamet-

er PVC screen
from 15.0 to

18.( 20.0 feetLoose gray fine to coarse
2. SAND with fine Gravel-- .

Auger boring terminated

DATE DRILLED 1.2/11 /79... BORING NUMER w-
*RI...NMTHQOD ucer ... WATUR VA94LE 24 NOR JOS NUMBER 141- 0 In

WAVER jAILE PAE I
D"16.110 By RL .Al~exander I~c Time or NORING CPAGETA

L"u by R. Alexander uMOmgrUnu9o SAMP1LE colE RECOVER. %XIM

C"ECHES by J. AbsALhnAgfL j@ARVTS ROVS QUAIT DESIGNATION. r LAI1OEC
L~~~ MATIIOMPUI 1

K-7 LAW ENGINEERING TESTING COMPANY



AUGER BORING RECORD
I- III-I

I0
|lUSlIFTIO ft p[NmINAXN . .£PTM NITAVIO "** REl- IMARME

6lAV. I7OWS Pan Q0T
5 Groud cover: none j so 20,oo 0 40,o -

Loose, saturated miscella-

neous waste materials

12. _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

Soft dark brown PEAT OH

-et 2" diarnete
.VC'screen fro

Soft dark gray Organic 25.0 to 20.0

CLAY OHFee

20.C __ _ __ _ __ ___ 
_ __ _

Auger boring terminated ield permea-
bility deter-
mined
1/15/80 4
X= 4 X10
rn/sec

I - - llt I

DATE DRILLWD .Ii.L2..... BORING NUMBER w- 3
0XIL12.. METNOO All ... WATUR TAULS 14 NO JOB NUMBER M

15.(

DIMLD ev R. Alexander %WTm o 111" CORE DATA: PAGE
1.49 yR. Al~exander 00 UMOuSTUJNDC SAMPLE coRs RKCOVERy. L3%U

C"C2Dv J. Absalon ROCK~ QUALITV OKSIGN"AIN. %RIU
csc~so ~ L LAU@QA?@RV TEST LOSS air DRILLING FLPtUID 4

K-6LAW ENGINEERING TESTING COMPANY

t --Set 2".diameteL

V. t f S t f ftfPVC screentfro



- * ~ - ~. ,-. .. '. a- .* -7.

AUGER BORING RECORD _

Dig""a ENCTRATION

TLV OescRIPVioN SL.Ows PC" FOOTv W "MARI(S

1254,56 __ Ground Cover: none 1*__0_30AO__0__

Loose sc~cjrated miscella-
neous solid waste materials --

12.C

Soft dary gray & brown PEA1 OH
14.----------------

Soft dark gray organic
CLAY OH 2" diameter

PVC screen set
-from 15.0 to

20.C r-___20.0 feet

Auger boring terminated

OA%011660 12/17/79 ATRTLEzMnBORING NUMBER 2
Ovqj,.&,pq mw~oc uge WA~ft ANL 24"01JOB NUMBER M!T-- -9

ORLLD vR. Alexander WATER, VAOLt AG
Rl. Alexander Time OF W0R11@ CoO ^ PAATA1

*LOGGICO By UNOIST1.01189 SAmpLE COPRU REtcovERY. %Lxi RMC

cmecicta or. 1~civi ROCK QUAL.ITY DESIGN"ATION. % UIkiRO
%. ORTR TEST LOSS OP ORILLIG OPLUID14

K-5 LAW ENGINEERING TESTING COMPANY



AUGER BORING RECORD

Firm to very dense white2"daer
silty fine to medium ."daer

SAND, trace mica SP P.VC screen set
I from 40.5 to

--50.5 feet

Dense light brown silty
slightly micaceous Sw
fine to coarse SAND

50.3 _ _ __ _ _ _

Boring Terminated

0AT9 arns1s.La .II/1,1 /.Lr.. WORING NUMBER W
CRLLP13hITMOWATPR T^VL4 1A MR JOB NUMBER 9 9

ORILLED0 my R. Alexander %oTI. Op OaI' O9 A^ PAGE .
LOGGeDc my R A I P3% der UDTRSDSAMPLE CORK RCOVR~y. % tEE IR9C

MOCK~ GUALITY DESIGNATION. Y.riilR@D
-"CK my . T .... 1 ... Abna2on LNATR Z LOSS OF DRILLING FLUID j

L LOCATION

K-4 LAW ENGINEERING TESTING COMPANY



AUGER BORING RECORD

XLXV. oSCRIpreiON 06 1O 'P .

252.65 OV T Ground cover: sparse weeds 
o ,0 rano0 o o0 ,0

Soft dark gray Organic

SCLAY OH

30 Firm gray Clayey fine to

coarse SAND SC _

7.0 Firm brown fine to medium

SAND SP

Set 2" dia-
meter PVC
screen from
10.0 to 15.0
feet

15.r Auger boring terminated 
-

II
_ ___ __ _ ___I_

OATS OO12/23/7 BORING NUMBERIH9"0-r
DRILIG ~~~0 AuerWATCR TAOLE9 2A MR JOB NUMBER

DR..Z.U ~ Alexander WAT PAGE
ORIL..1toSly 1044 or SMINGCORE OATA1 ^G

LOGGED §V I. ln er UNOISTURSED SAMPL Come REcovefy. % lXXI
cjqscxgo gy L7 Absalon 0 *OA TMT OCK GUALITY 0ESIGRATI@N. % frx1RO*aD

L LOCsATION I.Osso O RIOLLING MLUMO 1

K-18 LAW ENGINEERING TESTING COMPANY

LL

S. . . . .. . . ... **
o '

*~~S5

.............. . .



AUGER BORING RECORD

DEPT RCS8STANCE. N1.
ELCV. DESCRIPTION BI LOWS PCR FOOT' RE4MARKS1-10 10010060O249.4 - Ground cover: arass __0__so____

0.5 TLopsoil 1
Stiff gray brown fine to CL
medium Sandy CLAY with

50 fine Gravel (Fill)

Soft dark gray fieto
coarse Sandy Organic CLAY OH

8.0
Very stiff gray brown fine
to medium Sandy CLAY CL __ _--..- -Set 2" dia-

meter PVC
screen from
10.0 to 15.0

15.0 
feet

Auger boring terminated Field per-
meability
determined
1/14-1/15/80
K = 8 x 10

- -- -- -Cm/Sec

DATE DRILLED 27/OBORING NUMBER -1
DRILLING MCTMOD .A~g~.......... WATER TABLE 24 MR JOS NUMBER IH90

* DRILLD BY H.CollinsWATER TABLE PG
DRL~o yHColisTIMM OF aORING CORE DATAi PG

LOGGED ev . ClisUNOISTURDO SAMPLEt coRE RECOVERY. % LxiNEC
CMECKEByD BY J. Absalon ROCK QUALITY DESIGNATION % RNDO

L LOCA rION TET LOSS OF DRILLING FLUID j

K-19 LAW ENGINEERING TESTING COMPANY



AUGER BORING RECORD

11619 r PTN OIINIImll I 0[ITA 1."'

ELWV _ 5CNIpriaN SLOWS pt FOOT itMAKS

249.7.1 Ground cover: Grass a. t ,o ,0,, ,0 so a..

0.C'os Toosoil
Loose gray brown fine to
coarse SAND, with Gravel .

(Fill)

7.0
Soft dark gray Organic CLAY OH

Very stiff gray brown fine
to medium Sandy Silty CLAY CL

15.1 Loose gray brown slightly Set 2" dia-
clayey fine to coarse SAND SP PVC screen

from 15.0 to
20.0 feet

20. Auger boring terminated

OATe 2/27/80l BORING NUMBER
ORL5t ~g,.o~LgL............. ~ - WAVER TA8L.9 24 MR JOB NUMBER 'ITI-2fl(

H, Colins ime aor soR JMGCORE DATAI AG
*L"42CR By H. Collins uNo.STu01260 SAmP%,K CORe RMCOVERY". %

MIA9myJ. Absalon ROCK QUALiTy 0ESIGNAT10#4. % ==C

L tsORJeRY TEST LOSS OP ORILLIFEG FLUIO 4

K-20 LAW ENGINEERING TESTING COMPANY

- . . ., - -

.'*.** .* * a. .* * *~u* *~*. *.* -- ~ 'u* .' * ** . . u. u . . .! ~~*~ : .



AUGER BORING RECORD

ELEV N :SISVAPOCE. m

2. Ground cover: none 03o 0 30 sorrsl f
'. i From broi.m silty fine

2.0 coarse and, '/Gravel (Fill) Si

Soft dark gray fine to
coarse Sandy Organic CLAY OH

%" 6.0

Very stiff gray fine to
coarse Sandy CLAY, with
fine Gravel. CL

'Set 2" dia-
meter PVC
screen from
10.0 to 15.0

-feet

15.
Auger boring terminated

-~ • -

I L

* DTE 01111L1.2 12/20/79 BORIN4G NUMBER ____

0641ILLIPG ME9T"OD Auger WATUR TABLE. 24 140JCB NUMBER

DRLROm . Alexander -. 31TMLo oIGCONE DATA# AG
4.LOGGED my .Alxne 0uNDISTURS60 SAMPLE2 cot MCOUV % LX C

CHIRCKgO my J. Absalon MOCK QUALITY DESIGNATION. % iX-C1 PM 0

L OATOR TS LOSS *" OF DRLLN FLI

K-21 LAW ENGINEERING TESTING COMPANY

.CL

W;



7. IF..7-7'V 0-77 -

ROTARY -BORING RECORD

EPYW ! mSISTAt E cc I.. 0IS
£LE~ OEGNIVIO ~I *~~ pI-.~ NMMNKS

2 50.10 Ground cover: grass a 1 20 30 40 40 so06.

I O5ToDsoil
Loose gray brown fine to S
coarse SAND with Gravel

3.0- - L1 i - - - - .

Firm gray brown clayey fine
to coarse SAND (Fill) SC

8.0
Soft dark gray Organic CLAY 011

12.0 Stiff .gray fine sandy silty CL

CLAY

1.0
Loose light brown slightly

j clayey fine to medium
SAND SP

33.1 Firm gray pink and brown

slightly Clayey fine to
coarse SAND SP - Set 2" dia-

meter PVC
screen from
35.0 to 40.0
feet

140.1 Boring terminated

DRIL.L*NG6 MCTP90 - WAlER YAJILS 14 MR1JO NUMBER ?H90

ORIjLEG my H_ Collins ._Q T1190rs IN ot A~ PAGE 1......
U66myH. Collins UN.TR19 API Copt ECOUY %AA:

CNECMEO0 Myj bao OCK UallLSYY OEUIGNAlI@1. % KixIN1110
cpsKom .AsjnLA CNtASOR '9 LOSS OF CRILL14IN PLUBO j

K-22 LAW ENGINEER ING TESTING COMPANY L



ROTARY BORING RECORD

D PI S L O P C *A FO O T

EL..a Ce.IO ow, ,tM ,Oer RMARKS

Ground cover: Grass Q ooo40 0 o .

0.5

Loose to firm gray brown SC
Clayey fine to coarse SAND,
with Gravel (Fill)

7.0

Soft dark gray Organic CLAY OH

1.0-
Loose gray brown slightly
Clayey fine to medium SAND SP

- - -- Set 2" dia-
meter PVC
screen from
20.0 to 25.0
feet

25.0 -

Auger boring terminated

gA RILL. 2/27O/81_ BORING NUMBER i1-:

CAOLLE CO Auger4f..... WATER TAG" 24 MR JOB NUMBER 11H -T- 74
WATER TAULEKDRILLED SIT H. Collins U II 0 PF WORING CMCDTz PAGE i........

LGR!mH.Collins UNOISTURUEO SAPE COR9 "AtA:ew.% I

CHCKED evi Aban MOCK QUAL.ITY OESIGNATION. % P~rN911,
LAS RAO TEST Loss OF DRILLING FLUID 1

LAW3 ENGINEERING TESTING COMPANY i

K-23



APPENDIX L

RESULTS OF CYANIDE, PURGEABLE ORGANICS, AND
PETICIDES ANALYSES, ROBINS AFB, GEORGIA, DECEMBER 1983



Table L-1. Results of Analyses of Environmental Samples Collected in
the Vicinity of Landfill 4 and the Sludge Lagoon (Zone 1),
Robins AFB, Georgia, December 1983

Station Cyanide
No. Matrix (ug/l)

LF4-1 GW <20

LF4-2 GW <20

LF4-3 GW <20

LF4-4 GW 295

LF4-5 GW <20

LF4-6 GW 345

LF4-7 GW 25

LF4-8 GW <20

LF4-9 GW <20

LF4-10 GW <20

LF4-11 GW <20

LF4-12 GW <20

LF4-13 GW <20

LF4-14 SW 95

LF4-14 SED 59,800*

LF4-15 SW <20

LF4-15 SED 104,000*

LF4-16 SW <20

LF4-16 SED 6,130*

LF4-17 SW <20

W-7 GW <20

W-8 GW <20

W-15 GW <20

W-18 GW <20

LOU Composite

(LF4-22,23,24) NA

*These data are given as ug/kg, dry weight.

GW = Groundwater.
SED = Sediment.
LCH = Leachate.
NA = Not analyzed.
SW - Surface water.

L-I



Table L-2. Purgeable Organics Concentrations in Samples Collected in
the Vicinity of Landfill 4 and the Sludge Lagoon (Zone 1),
Robins AFB, Georgia, December 1983 (Page I of 2)

SW SED
Parameter LF4-4 LF4-6 LF4-16 LF4-16

Volatile Halocarbons-AII Units ug/l
Bromodichloromethane <1 (10 <1 <1
Bromo form <1 <10 <1 <1
Bromomethane <1 <10 <1 <1
Carbon tetrachloride (1 <10 <1 1
Chlorobenzene 7 145 <1 <1
Ch loroethane <1 <10 <1 <1
2-Chloroethylvinyl ether (1 <10 <1 <1
Chloroform <1 <10 XI1 <1
Ch loromethane <1 <10 <1 <1
Dibromochioromethane <1 <10 <1 <1

1,2-Dichlorobenzene 7 3,560 <1 <1
1, 3-Dichlorobenzene <1 135 (1 <1
l,4-Dichlorobenzene 8 2,230 1 <1
Dichlorodifluoromethane 915 470 <1 <1
1,1-Dichloroethane 38 18 <1 <1
1,2-Dichloroethane <1 51 <1 <1
l,l-Dichloroethene 4 2 <1 <1
Trans-l,2-Dichloroethene 325 18,900 <1 <1
1,2-Dichloropropane <1 <10 <1 <1
Cis-1,3-Dichloropropene <1 <10 <1 <1
Trans-l,3-Dichloropropene <1 <10 <1 <1

Methylene chloride 3 650 <1 <1
l,1,2,2-Tetrachloroethane <1 <100 <1 (1
Tetrachioroethene <1 305 <1 <1
1,1,1-Trichloroethane 2 125 <1 <1
1,1,2-Trichioroethane <1 <10 <1 <1
Trichloroethene 61 65,800 <1 <1
Trichlorofluoromethane <1 390 <1 <1
Vinyl chloride (1 <10 <1 <1

Volatile Aromatics-All Units ug/l
Benzene 10 <10 <1 (1
Ethyl benzene <1 18 <1 <1
Toluene 12 330 2 15
Xy lenes 3 150 <1 <1

SW - Surface water.
SED - Sediment.

L- 2
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Table L-2. Purgeable Organics Concentrations in Samples Collected

in the Vicinity of Landfill 4 and the Sludge Lagoon (Zone 1),
Robins AFB, Georgia, December 1983 (Page 2 of 2)

SW SED

Parameter LF4-4 LF4-6 LF4-16 LF4-16

Volatile Halocarbons-All Units ug/l

Bromodichloromethane <I <1 <1 <1 <1

Bromoform <1 <1 <I <1 <1

Bromomethane <1 3 3 <1 <1

Carbon tetrachloride <1 <1 12 <1 <1

Chlorobenzene <1 <1 <1 <1 <1

Chloroethane <1 <1 <1 <1 <1

2-Chloroethylvinyl ether <1 <1 <1 <1 <1

Chloroform 1 <1 20. <1 <1

Chloromethane <1 <1 <1 <1 <1

Dibromochloromethane <1 <1 <1 <1 <1

1,2-Dichlorobenzene <1 <1 <1 <1 <1

1,3-Dichlorobenzene <1 <1 <1 <1 <1

1,4-Dichlorobenzene <1 <1 <1 <1 <1

Dichlorodifluoromethane <1 <1 <1 <1 <1

1,1-Dichlocoethane <1 <1 <1 <1 <1

1,2-Dichloroethane <i <1 <1 <1 <1

1,1-Dichloroethene <1 <1 4 <1 <1

Trans-1,2-Dichloroethene <1 <1 17 4 <1

1,2-Dichloropropane <1 <1 <1 <1 <1

Cis-l,3-Dichloropropene <1 <1 <1 <1 <1

Trans-1,3-Dichloropropene <1 <1 <1 <1 <1

Methylene chloride <5 5 68 <1 <1

1,1,2,2-Tetrachloroethane <1 <1 <1 <1 <1

Tetrachloroethene <1 3 2 <1 <1

1,1,1-Trichloroethane 2 <1 14 <1 <1

1,l,2-Trichloroethane <1 <1 <1 <1 <1

Trichloroethene 12 26 180 <1 I

Trichlorofjuoromethane <1 <1 <1 <1 <1

Vinyl chloride <1 <1 <1 <1 <1

Volatile Aromatics-All Units ug/l

Benzene 1 <1 5 <1 <1

Ethyl benzene <1 <1 <1 <1 <1

Toluene <1 <1 <1 <1 4

Xv enes <1 4 <1 <1 <1
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Table L-3. Pesticide Concentrations in Samples Collected at Landfill 4
and the Sludge Lagoon (Zone 1), Robins AFB, Georgia,
December 1983

SW SED
LF4-16 LF4-16* LCH Composite

15235 15236 15242
Parameter ug/1 ug/kg ug/1

Aldrin <0.02 <1 <0.02

DDT-Rt <0.02 76.0 (0.02

Dieldrin <0.02 <2 (0.02

Endrin (0.02 <2 <0.02

Heptachlor <0.02 <1 <0.02

Heptachlor Epoxide <0.02 <1 <0.02

Lindane <0.01 <1 <0.01

Methoxychlor <0.20 (2 <0.20

Chlordane <0.02 109 <0.02

Diazinon NA NA NA

Malathion NA NA NA

Parathion NA NA NA

2,4-D NA NA NA

2,4,5-T NA NA NA

Silvex NA NA NA

*Data given in ug/kg, dry weight.

tLess than values are for each isomer. Detectable quantities are
reported as sum of all isomers.

SW = Surface water.
SED = Sediment.

LCH = Leachate.
NA = Not analyzed.
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Table L-4. Results of Analyses of Environmental Samples Collected in

the Vicinity of the UDT Spill Site (Zone 2), Robins AFB,
Georgia, December 1983

Parameter DDT-l DDT-SI* DDT-S2* DDT-S3* DDT-S4*

Matrix GW Soil Soil Soil Soil

pH 4.8 NA NA NA NA

Sp. Cond.

@ 25°C (umhos/cm) 62 NA NA NA NA

Aldrin <0.02 <2.0 <200 <200 <400

Dieldrin <0.02 <10 <100 <100 <200

Endrin 0.03 <10 <100 <100 <200

Heptachlor <0.02 <10 <100 <100 <200

Heptachlor epoxide <0.02 <10 <100 <100 <200

Lindane 0.22 <2.0 <20 <20 <40

Methoxychlor <0.20 <20 <200 <200 <400

Chlordane <0.02 773 77,000 19,400 52,000

DIT-Rt <0.02 199 22,800 20,800 186,000

*These data are given in ug/kg. All other units for pesticides are ug/l.

tLess than values are for each isomer. Detectable quantities are
reported as sum of all isomers.

GW = Groundwater.
NA = Not analyzed.
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Table L-5. Results of Purgeable Organics and Cyanide Analyses of
Samples Collected in the Vicinity of the Fire Protection
Training Area No. 2 (Zone 3), Robins AFB, Georgia,
December 1983

Parameter FPT 2-1 FPT 2-2 WS-12

Cyanide (ug/1) NA NA <2U

Volatile Halocarbons-All Units ug/l
Bromodichioromethane <100 <1 <1
Bromoform <100 <1 <1
Bromomethane <100 <1 <1
Carbon tetrachloride <100 <1 <1
Ch lorobenzene 2,69U <1 <1
Ch loroethane (100 (1 <1

2-Chioroethylvinyl ether <100 <1 <1
Chloroform <100 <1 I
Chiloromethane <100 (1 <1
Dibrornochloromethane <100 <1 <1
1,2-Dichlorobenzene <100 <1 <1
1 ,3-Dichlorobenzene <100 <1 <1

1,4-Dichlorobenzene <luO <1 <1
Dichiorodifluoromethane <100 <1 <1
1,1-Dichloroethane <100 <1 <1
1,2-Dichloroethane (100 <1 <1

l,l-Dichloroethene <100 <1 <1
Trans-I ,2-Dichloroethene <100 <1 <1
1,2-Dichloropropane <100 <1 <1
Cis-1,3-Dichloropropene <100 <1 <1
Trans-1,3-Dichloropropene <100 <1 <1
Methylene chloride 1,080 <1 <1

1,1,2,2-Tetrachloroethane <100 <1 <1
Tetrachloroethene <100 <1 <5
1,1,1-Trichioroethane <100 <1 <1
1,1,2-Trichloroethane <100 <1 <1

Trichloroethene <100 <1 <1
Trichlorofluoromethane <100 <1 <1
Vinyl chloride <100 <1 <1

Volatile Aromatics-All Units ug/I
Benzene 745 <1 I
Ethyl benzene 445 <1 <1
Toluene 2,700 <1 2
Xylenes 3,380 <1 1

NA = Not analyzed.
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Table L-6. Purgeable Organics and Cyanide Concentrations in Samples
Collected in the Vicinity of Landfill I (Zone 4),
Robins AFB, Ceorgia, December 1983

Parameter LFI-1 LFIa-2 LFI-3 LF1-4 LF1-5

Cyanide (ug/1) <20 <20 130 <20 <20

Volatile Halocarbons-All Units ug/h

Broinodichloromethane NA <1 <10 NA NA

Bromo form NA <1 <10 NA NA
Bromornethane NA <1 <10 NA NA

Carbon tetrachloride NA <1 <10 N4A N4A

Chilorobenzene NA <1 <10 NA NA

Ch loroethane NA 3 <10 NA NA

2-Chioroethylvinyl ether NA <1 <1-0 NA NA
Chloroform NA <1 <10 NA NA

Gb loromethane NA <1 <10 NA NA

Dibroraochloromethane NA <1 <10 NA NA

1 ,2-Dichlorobetizene NA <1 86 NA NA

l,3-Dichlorobenzene NA <1 10 NA NA

l,4-Dichilorobenzene NA <! 54 NA NA

Dichlorodifluoromethane NA <1 <10 NA NA

1,1-Dichloroethane NA <1 <10 NA NA

1,2-Dichloroethane NA <1 <10 NA NA

1,1,-Dictiloroethene NA <1 <10 NA NA

Trans-i ,2-Dichloroethene NA <1 155 NA NA

1,2-Dichloropropane NA <1 <10 NA NA

Cis-1,3-Dichloropropene NA <1 <10 NA NA

Trans-1,3-Dichloropropene NA <1 <10 NA NA

Methylene chloride NA <5 150 NA NA

1,1,2,2-Tetrachloroethanie NA <1 <10 NA NA

Tetrachioroethene NA 6 <10 NA NA

1,1,1-Trichloroethane NA <1 <jo NA NA
1,1,2-Trichloroethane NA <1 <10 NA NA

Trichloroethene NA 35 16 NA NA

Trichlorofluoromethane NA <1 <10 NA NA

Vinyl chloride NA <1 <10 NA NA

Volatile Aromatics-All Units ugl
Benzene NA <1 7,140 NA NA

Ethyl benzene NA <1 365 NA NA

Toluene NA 2 9,320 NA NA

Xylenes NA <1 9,260 NA NA

NA =Not analyzed.
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Table L-7. Purgeable Organics and Cyanide Concentrations in Samples Collected
in the Vicinity of Landfill 2 (Zone 5), Robins AFB, Georgia,
December 1983

SW SW SW
Parameter LF2-1 LF2-2 LF2-3 LF2-4 LF2-5 LF2-6

, Cyanide (ug/1) <20 25 <20 <20 <20 <20

Volatile Halocarbons-All Units ug/1

Bromodichloromethane <1 <1 <1 <1 <1 <1
Bromoform <1 <1 <1 <1 <1 4

- Bromomethane <1 1 <1 <1 <1 <1
* Carbon tetrachloride <1 <1 2 <1 <1 2
, Chlorobenzene 28 <1 <1 <1 <1 <1

Chloroethane <1 1 <1 <1 <1 <1
2-Chloroethylvinyl ether <1 <1 <1 <1 <1 <1

- Chloroform <1 2 <1 2 <1 11

Chloromethane <1 <1 <1 <1 <1 <1
Dibromochloromethane <1 <1 <1 <1 <1 <1

1,2-Dichlorobenzene 74 <1 <1 81 <1 <1
1,3-Dichlorobenzene 7 <1 <1 3 <1 10
1,4-Dichlorobenzene 19 <1 <1 <1 <1 <1
Dichlorodifluoromethane 62 <1 <1 7 <1 12
l,l-Dichloroethane <1 <1 <1 <1 <1 <1
1,2-Dichloroethane 3 (1 <1 1 (1 5

* l,1-Dichloroethene I <1 <1 <1 <1 2
Trans-l,2-Dichloroethene 240 85 62 42 <1 295
1,2-Dichloropropane <1 <1 <1 <1 <1 <1

. Cis-l,3-Dichloropropene <1 <1 <1 <1 <1 <1
. Trans-l,3-Dichloropropene <1 <1 <1 <1 <1 <1
- Methylene chloride <1 <1 <1 <1 <1 4

1,1,2,2-Tetrachloroethane <1 <1 <1 <1 <1 <1
Tetrachloroethene 23 44 20 15 <1 72
1 l,l,l-Trichloroethane 2 2 1 2 2 <1

' 1,1,2-Trichloroethane <1 <1 <1 <1 <1 <1

" Trichloroethene 185 20 14 185 <1 1,510
Trichlorofluoromethane <1 <1 <1 <1 <1 <1
Vinyl chloride <I <1 <1 <1 <1 <1

* Volatile Aromatics- All Units ug/l

" Benzene 6 <1 4 <1 <1 <1
* Ethyl benzene <1 <1 <1 <1 <1 <1

Toluene <1 <1 <1 <1 <1 <1
* Xylenes <1 <1 <1 <1 <1 <1

• "SW = Surface water.
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Table L-8. Results of Analyses of Environmental Samples Collected in the
Vicinity of the Hazardous Waste Burial Site (Zone 6), Robins
AFB, Georgia, December 1983

Stat ion DDT PCB3
No. Matrix (ug/h) (ug/l)

11W-1 GW 0.05 <0.2

GW Groundwater.
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Table L-9. Purgeable Organics and Cyanide Concentrations in Samples
Collected from Water Supply Wells WS-3, WS-6, and WS-8,
Robins AFB, Georgia, December 1983

Parameter WS-3 WS-6 WS-8

Cyanide (ug/1) <20 <20 <20

Volatile Hfalocarbons-All Units ug/l

Bromodichloromethane <1 7 3
Bromoform <1 <1 <1

Bromomethane <1 <1 <1
* Carbon tetrachloride <1 I <1

" Chlorobenzene <1 <1 <1
Chloroethane <1 <1 <1
2-Chloroethylvinyl ether <1 <1 <1
Chloroform <1 3 5
Chloromethane <1 <1 <1
Dibromochloromethane <1 3 1
1,2-Dichlorobenzene 2 <1 <1

1,3-Dichlorobenzene 1 7 1
* 1,4-Dichlorobenzene 2 <1 <1

Dichlorodifluoronethane <1 <1 <1
1,1-Dichloroethane <1 <1 <1
1,2-Dichloroethane <1 <1 <1
1,1-Dichloroethene <1 <1 <1
Trans-i,2-Dichloroethene <1 <1 <1

1,2-Dichloropropane <1 <1 <1
Cis-1,3-Dichloropropene <1 <1 <1

- Trans-1,3-Dichloropropene <1 <1 <1
Methylene chloride <1 24 1
1,1,2,2-Tetrachloroethane <1 <1 <1
Tetrachloroethene 2 <1 <1
1,1 ,1-Trichloroethane 2 <1 <1

. l,l,2-Trichloroethane <1 <1 <1
Trichloroethene 6 1 <1
Trichlorofluoromethane <1 <1 <1
Vinyl chloride <1 <1 <1

Volatile Aromatics-All Units ug/l

Benzene <1 1 <1
Ethyl benzene <1 <1 <1

* Toluene <1 <1 <1
Xylenes <1 <1 <1
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Table L-10. Results of Analyses of Composite Sample of Water Supply
Wells WS-3, WS-6, and WS-8, Robins AFB, Georgia,
December 1983 (Page I of 4)

Parameter December 1983

Volatile Organics (ug/l)

Acrolein <IO0

Acrylonitrile <100

Benzene <10

Bromodichloromethane <10

Bromoform <10

Bromomethane <10

Carbon tetrachloride <10

Chlorobenzene <0

Chloroethane <10

2-Chloroethylvinyl ether <10

Chloroform <10

Chloromethane <10

Dibromochloromethane <10

I,I-Dichloroethane <10

1,2-Dichloroethane <10

1,l-Dichloroethene <10

Trans-i,2-Dichloroethene <10

1,2-Dichloropropane <10
Cis-l,3-Dichloropropene <10

Trans-i,3-Dichloropropene <10

Methylene chloride <10

1,1,2,2-Tetrachloroethane <10

Tetrachloroethene <10
1 ,,l-Trichloroethane <10

1,1 ,2-Trichloroethane <10

Trichloroethene <10

Trichlorofluoromethane <10

Vinyl chloride <10

Ethyl benzene <10

Toluene <10
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Table L-10. Results of Analyses of Composite Sample of Water Supply
Wells WS-3, WS-b, and WS-8, Robins AFB, Georgia,
December 1983 (Page 2 of 4)

Parameter December 1983

Pesticides/PCBs (ug/1)
Aidrin (10
Al pha-BHC <10
Beta-BHC (10
Gamma-BHC <10

Delta-BHC <10
Chl1ordane <10
4,4'-DDT (10
4,4' -DDE <10
4,4' -DDD <10
Dieldrin (10
Alpha-Endosulfan (10
Beta-Endosul fan <10

Endosulfan sulfate <10

Endrin (10
Endrin aldehyde<0
Heptachlor <10
Heptachlor epoxide (10
PCB- 1242 <10
PCB-1254 <10
PCB-1221 (10
PCB-1232 (10
PCB-1248 (10
PCB-1260 (10
PCB-1016 (10
Toxaphene (10

Phenolics (ug/1)
Phenol (25
2-Ch lorophenol <25
2-Nitrophenol (25
2 ,4-Diinethylphenol (25
2 ,4-Dichlorophenol (25
p-Ch loro-m-cresol (25
2,4 ,6-Tri chiorophenol (25

S2 ,4-Dinitrophenol (250

4-Nitrophenol (25
4, 6-Dinitro-o-cresol (250
Pentachiorophenol (25
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Table L-10. Results of Analyses of Composite Sample of Water Supply
Wells WS-3, WS-6, and WS-8, Robins AFB, Georgia,
December 1983 (Page 3 of 4)

Parameter December 1983

Base/Neutrals (ug/1)

N-nitrosodimethylamine <10

bis (2-Chioroethyl) Ether (10

1 ,3-Dichlorobenzene (10

1 ,4-Dichlorobenzene <10

1 ,2-Dichlorobenzene (10

bis (2-Chloroisopropyl) ether <10

Hexach loroethane <10

N-nitrosodi--n-propylamine (10

Nitrobenzene <10

I sophorone <10

his (2-Chloroethoxy) methane (10

I ,2,4-Trichlorobenzene (10

Naphthalene (10

Hexach lorobutadiene <10

Hexach lorocyc lopent ad iene <10

2-Ch loronaphthalene (10

Dimethylphthalate (10

Acenaphthylene (10

2 ,6-Dinitrotoluene (10

Acenaphthene (10

2 ,4-Dinitrotoluene (10

Diethy1 ph thai ate <10

Fluorene (10

4-Chlorophenyl phenyl ether (10

Diphenylamine (N-nitroso) <10

1 ,2-Diphenylhydrazine (Azobenzene) <10

4-Brotnophenyl phenyl ether (10
Hexach lorobenzene <10
Phenanthrene (10
Anthracene (10
D i-n-butylphithalate (10

Fluoranthene (10
Benz idine <10

Pyrene (10
But yl benz ylph thai ate (10
Benzo(a)anthracene (10
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Table L-10. Results of Analyses of Composite Sample of Water Supply
Wells WS-3, WS-6, and WS-8, Robins AFB, Georgia,
December 1983 (Page 4 of 4)

Parameter December 1983

Base/Neutrals (ug/1)

3, 3-Dichlorobenz idine <10

Chrysene (10

bis (2-Ethylbexyl) phthalate (10

Di-n-octylphthalate (10

Benzo (b) fluoranthene <10
Benzo (k) fluoranthene (10

Benzo (a) pyrene <10

Indeno (1,2,3-c,d) pyrene <25
Dibenzo (a,h) anthracene <25
Benzo (g,h,i) perylene (25
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